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asses, ſome in Verſe, ſome in Proſe, 


MATHEMA TICAL | 
JMISCELLANY: 


IN FOUR | 


| PARTS. 


I. An Ess ay towards the probable 
Solution of the forty-five ſurprizing 
Paradoxes in GOR DO N's Geo- 


graphy. 
II. Fifty-five new and amazing Para- 


with their Solutions. 


HI. Answexrs to the Hundred 
Arithmetical Problems, left unan- 

| ſwered in HIL Ls Arithmetick, 
and ALEXAINDER' Algebra. 


IV. Miſcellaneous Rules about forming 

HAuigma s, Queſtions, the Doctrine 
of Eclipſes, of Pendulums, the Equa= 
tion of Time, concerning Eaſter, &c. 


By a Lover of the Mathematicks. "2 
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A PARADOX is a ſeeming Falſity, but 
a real Truth; tis that, which to unthink= 
ing Perſons, ſeems abſurd or impoſſible; 
but, to a thoughtful Man, is plain and 
evident: The main Driſt whereof is to 
whet the Appetite of an inquifitive Lear- 
ner, and to ſet him upon T hinking. 
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ü HERE are two remarkable 


== © T VS] Earth, in which there is 
GS only one Day and one Night 
T throughout the whole Tear. 


The two remarkable Places are the two 
Poles; for to the North Pole the Sun riſes about the 
Ioth of March, and ſets not till about the 12th of 
Kette mber and the enſuing Twilight continues till 
the sun be eighteen Degrees below the Hori on i, e. 
about the IT of November then dark Night conti- 
nues till about the 18th of January at which Time 
the Day breaks. and the Morning Twilight conti- 
nues till Sn riſe on the 10th of March. Hence 
*twixt Sun rife and Sin ſet are fix Months. but be- 
twixt Day. break and Twilight's End are about two 
Hundred and eighty eight Days, but totally dark 
only ſeventy ſeven Days. 

Note. When it rifes to the North Pole it ſets to the 
South, © e contra; and becauſe it riſes but once and 
fers but once in the Year, to either, there is but one 
Day and one Night in the whole Year. 


2. There are alſo ſome Places on the Earth 
in which tis neither Day nor Night, at à cer- 


rain Time of the Tear, for the Space of twenty 


Pour Fours. 
Anſwer. If by neither Day nor Night. be meant Twi- 


light, it may be any Climate of rhe Frigid Zoret; but 


if it be underſtood” that the Sun neither riſes nor 
ſets for 24 Hours, the Places muſt be ninery Degrees 
* diſtant from the sun: Thus, if the Sun be in the 


Times 


Places, on the Globe of the 


MNuator, then the Poles are the Places; for at thoſe ' 


1 A 
* . 2 — add dit. e + 
* 


v1 


Times the Sun circuits about their Horizon for twen- 
ty-four Hours, half above and half under. it; hence 
for ſo long, tis neither Day nor Night then and 
there: Thus alſo, if the Sun were in the Tropic of ca. 
pricorn, ninety Degrees from which would be the Ar- 
tic Circle. when and where the Sun would be neither 
above nor below their Horizon for twenty fourHours. 


3. There is a certain Place of the Earth, 
at which, if two Men ſhould chance to meet, 
one would ſtand upright upon the Soles of the 
other's Feet, and neither of them ſhould feel 
the others Weight, and yet they both fhould: 
retain their natural Poſture. 


Anſwer. He ſays of the Earth, not on the Eartb, which 
therefore means the Center thereof; for imagine 
an Hole bor'd thro', from our Feet, to and thro” 
the Center of the Earth, to the oppoſite Point, or 
the Antipodes, and one Man deſcended toward the 
Center at one End of the Hole, and another Man 
deſcended at the other End of the Hole, till they 
both met at the Center, ſo would they ſtand on 
each other's Feet, with their Heads toward the Ze- 
nith, in their natural Poſture without feeling each 
other's Weight. According to theſe Maxims No heavy 
Body gravitates in the Center, and All heavy Bodies tend 0 
the Center; whereas a Gravitation at the very Center, 
muſt imply neceſſarily a Divergency from the Center, 
or an Alcent, which is abſurd. OL TLTET 


4. There is a certain Place of the Earth, 
where a Fire being made, neither Flame nor 
Smoke would aſcend, but move circularly a- 
* bout the Fire: Moreover, if in that Place one . 
3 /ould'fisx a ſmooth ww Table, without any 
| . ” ed co did + 3 be 12 


Leadges 


6 Gordon's PARADOXES ha. = 
* Leages whatſoever, and pour thereon a large 
Quantity of Water, not one Drop thereof would 
run over the ſaid Table, but would raiſe itſelf 
up in an Heap. | 


Anſwer. This Place muſt alſo be the Center of 
the Earth, for the Reaſons mention'd in the laſt. 


* 5. There is a certain Place on the Globe, 


of a conſiderable Southern Latitude, that 
hath both the greateſt aud leaſt Degree of 
Longitude. 
Anſwer. This may either mean the South Pole, which 
hath not only the leaſt but greareſt, and all inter- 
. mediate Degrees of Longitude. all which meet in the 
© Potes. Or all Places that lye under the firſt Meridian, 
Have both the leaſt and greateſt Degree of Longi- 
tude, as at Noon is the greateſt and leaſt Number 
of Hours; becauſe then and there we begin and end 
our Reckoning. | | 
Thus Trinidad is in Latitude Sutb, 20 Degrees, 
and under the firſt Meridian, with them who reckon 
from St. Michaels s: or Triſtam da Cunha, is in thirty fix 
Degrees fifty four Minutes Su’ Latitude, and ſame 
Longitude, with Teneriff; all which, according to 
the old Way of reckoning Longitude, are not only 
in the Beginning of the ficſt Degree, but alſo in the 
End of the three Hundred and ſixtieth Degree of 


Longitude. 


6. There are three remarkable Places on 

the Globe that differ both in Longitude and 
Latitude, and yet all lye under one and the 
ſame Meridian. 

| Anſwer.- By the Globe may be meant the Artificial 


Globe, and by the Meridian may be meant the Brazen 
; | 5% F Meridian, 


Gordon's PAR ADOXES fd. 7 
Meridian beionging to it, which may be five Degrees 
thick; then ſuppoſe three Places, 4, B, c, A to be 
Dublin, in Latitude fifty three Degrees and an half, 
and Longitude twenty Degrees; B to be Lisbon, in 
Latitude thirty eight 1 and an half, Longitude 
eighreen Degrees; C to be the Ifle Paxaros, in Lati- 
« tude eight Degrees, and Longitude two Hundred 
Degrees; all which, tho' they differ both in Lon- 
gitude and Latitude, yet may they all lye under 
one and the ſame Brazen Meridian. + ; 

Or without Equivocation, ſuppoſe one Place un- 
der the Pole, a ſecond on this Side, and a third on 
the other, under the ſame Meridian Circle, ſo may 
they all differ both in Longirude and Latitude; for 
the Pole contains all Degrees of Longitude. 


”. There are three remarkable Places on 
the Continent of Europe that tye under three 
different Meridians, and yet all agree both in 
Longitude and Latitude. 


\ Anſwer. Divers Geographers begin their firſt Meridian 
at divers Places; thus Prolomy at Cape Verde (formerly 
one of the Fortunate Iſlands) Mercator at St. Michael's in 
the Azores; Blaeu at Teneriff. one of the Canary Iſles. &c. 
Now 75 ts take (under the ſame Latitude) three 
Places (ſuppoſe ten Degrees from each of theſe firſt 
Meridtans) they agree all in Latitude. alſo in Longi- 
.- tude, from theſe three reſpe@ive Places, and yet 
lye under three different Meridians. in reſpect of the 
Globe; or which is much ro the ſame Purpoſe, 
chuſe ariy three Places under different Meridians, and 
one Parallel of Latitude, as Pico, St. Nicholas and Li- 
bon, and begin the Longitude at every one of them; 
ſo will they all be firſt Meridians. and agree in havin 

no Longitude- and being in the ſame Parallel will 
agree alſo in Latitude. * 
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8. There is a certain Iſland in the Agean 
Sea, upon which if two Children were brought. 
forth at the ſame {a8 of Time, and living 


together for ſevera 
on the ſame Day, yea at the ſame Hour and 


Minute of the Day, yet the Life of one would 
ſurpaſs the Life of the other by divers Months. 


Anſwer. Different Parts of the ſaid Iſland may be 
ſuppoſed ro compure differently, ſome by the Solar 
Year, ſome by the Lunar; or ſome uſe different 
Courſes of the Moon; in one Place her Periodical, and 
in other Places her Synodical, which is a larger Re- 
volution than the former; ſo within the Compaſs 
of ſome Years. the Difference will amount to ſeveral 
Months: Or fuppoſe the Iſland to be Negropont, in the 

ean Sea, where both Chriſtiam and Turks dwell; now 
the Turks follow the Lunar Year, which is 11 Days leſs 
thanthe Solar, which the Chriſtians account by. Now, if 
the Children ſhould live thirty Sar Years together, 
and then die, the Turks would account them about 
ten Months older than the Chri/tians. Or if one of 
the Children fails directly Eaſt and the other directly 
Weſt, when they encompaſs the Globe of the Earth, 
once (which is now eafily done in a Year) there 


will be two Days Difference in their Age, and in 


forty Years, thus Sailing, the one would be eighty 


Days older than the other. Or ſuppoſe the one 
li ves without the Artic Circle, where no Day exceeds, 
twenty four Hours. and the other goes and lives 


in the Latitude of ſeventy three Degrees twenty. 


Minutes, where the Day is three Months long, and. 
then returns, and both die at one Inſtant. the one 
will be three Months older than the other; but the, 
two firſt Solutions ſeem preferable, becauſe of theſe. 


Words in the Paradox, living together for ſeveral Tears; 
2 | +44: 


.< 


ff 


Tears, ſbould both expire 
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7 yet becauſe the two laſt carry Inſtruction along 1 
r wich them, I would not omit the Mention of them 


9. There are two obſervable Places belong- 

| ing to ASIA that lye under the ſame Meri- 
* dian, and f a ſmall Diſtance from one ano- 
tber; and yet the reſpective Inhabitants of 
them, in reckoning their Time, do differ an 

intire natural Day every Week. © | 


© Anſwer. This alſo may be ſolv'd two Ways, firſt 
if they keep their Sabbarhs on different Days of the 
Week, as rhe Chriſtians on Sunday. the Gratians on 

3 DIfonday, the Perfians on Tueſddy, the Myriam on Mid- 

'3 mneſlay. the Ajprizns on Thurfilay, the Thrks on Friday, 

the Fews on Saturday. Or better thus, the two Pla- 
ces, are. one Macao and the other the Philippine Iſles, 
near each other and under the fame Meri yet 
they differ one Day in their Account; for. in the 
Philippine Iſſes the Spaniards, when it is their laſt 
Satierday in Lent, the Portugueſe in Macao eat Fleſh, 
it being their firſt Sunday in Faſter: The Cauſe of 
this Difference is the $aniards ſajled thither Weſterly, 
and Joſt half a Day and the Portugreſe ſailed thither 
Eaſterly and gained half a Day. 


10. There is a particular Place of the 
Earth where the Minds (tho frequently veering 
round the Compaſs) do always blow from the 
North Point. 


Anſwer. Under the Suth Pole directly; for all 
Winds blowing there muſt needs hlow North, as all 
Winds blowing at the North Pale muſt needs blow 
South, becauſe there the Meriliam, which are North 
and South,” are the Azimuth; all concentring in the 
Pole, which is their Zenith. | f 
11. There 
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It. There is a certain Hill, in the South ©: 
of BOHEMIA, on whoſe Top, if an Egui- 
noctial Sun-Dyal be duly erected, a Man that 
is Stone blind may know the Hour of the Day 
by the ſame, if the Sun ſhines. 0 


Anſwer. Perhaps it never doth ſhine on that Hill' 
becauſe there is a Mountain that is ſaid to encircle 
all BOHEMIA, or never till Noon; ſo then, if 
you tell the hlind Man the Sun ſhines, he'll tell you 
tis tu elve o Clock: Howbeir, I know not a better 
Way to make a blind Man's Sun-Dyal than this, 

Fill a Glaſs Globe with Water, which fix in a 
Sphere, with rwelve poliſh'd Iron Meridians. each 
having ſo many Nicks as the Nnmber of Hours be- 
longing thereto, which let be fd, preciſely at the 
Diſtance of the Focus from the Globe, ſo will the 
Globe full of Water unite the Solar Rays that 
they'll burn at à Diſtance; thus the Equinoctial 
Dyal being fixd in the Sus ſhine, on a Hill or 
Valley, one that is Stozre blind may feel which 
5 n is hotteſt, and grope out, by the Nicks, 


Number of the preſent Hour. 


| 12. There is a conſiderable Number of 

Places, lying within the Torrid Zone, in 

any of which, if a certain kind of Sun-Dyal 

be duly erected, the Shadow will go back ſe- 

vera Degrees upon the ſame at a certain Time 

of the Year, and that twice every Day, for 

the Space of divers Weeks ;, yet no ways dero- 

gating from that miraculous returning of the 

' Bhagdow upon the Dyal of Ahaz, in the Days 
ef King Hezekiah. | 
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Anſwer. Any where in the Torrid Zune, where the 


Latitude is lels than the Declination of the Sun, 


and both towards the ſame Pole: the $un' comes 


twice to the ſame Point of the Compaſs both Fore- 


noon and Afternoon; and an Equinoctial Dyal, 
laced horizontally, the Shadow of the Gnomon 
all go back, plus minus, twice every Day. But 


becauſe the Paradox mentions 4 certain kind of Dyah, 


I ſuppoſe it may be thus anſwer'd, by a goin E- 
guinoctial Dyal, deſcrib'd on both Sides of an Ho- 
rizontal Plain,. and with two Gnomons, and near 
the Tropic, when the Latitude and Declination” are 
equal, before the dun comes ro the Mathematical 
Horizon in the Morning, he will ſhine on the lower 
Side of the Plain, and the Shadow of the Gnomon 
will run Weſtward, ad infinitum, and preſently after, 
fix o'Clock, as he ſhines on the upper Plain, the 
hadow runs Eaſtward till Noon, and thence to fix 
in the Evening, at which Time the Shadow. on 
the lower Plain, will begin, and run Veſtwurd till 
Sun ſet; there may, by Concave. Convex, and 
Reflex Dyals, be other Ways of ſolving this. 
Note, in the Latitude eighteen Degrees North, the 
Retrogradation of the Shade will continue, more 
or leſs, from the firſt of May to the '26th of Fuly, 


i. e. eighty Days, which the syn ſpends in moving 


from eighteen Degrees. North Declination, till it 


.come back to the ſame Degree again. 


13. There are divers Places on the Conti- 
nent of AFRICA, and the [lands of Su- 
matra and Borneo, whyre à certain king of 
Sum- Dyal being duly fix d, the Gnomon there- 
of will caſt no Shadow at all during ſeveral 
deaſons of the Year; and yet the exact Time 
of the Day be known thereby. 


Anſwer 
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' Anſwer. An Horizontal Dyal, under the Equi- 
natal Line, caſts no Shadow at twelye o'Clock 
twice every Year; or becayſe the Places mention“ 


in the Paradox are betwixt the Tropics, the Sm comes 
twice in the Year to their Zenith, and then the 


Gnomon caſts: no Shadow exactly at Noon; or it 
may be the blind Man Dy al aforeſaid, in the eleventh 
Paradox: But I rather take it to be a Gebe, rectiſied 
according to the Latitude and Day of the Month, 
and the Index to the Hour twelve, and to the Sun's 
Place apply a perpendicular or ſpheric Gnomon 
which is to be there fix d, and the Globe turn“ 
till it caſt no Shadow, ſo will the Globe's Index 
point out the Hour any Time when the Sun ſhines 
as well in theſe Parts of the World as in thoſe 


Hands; for Dyais may be made to ſhew the Hour, 


without Shade of either Stile or Hour Line, as a 
Globical Dyal, having a moveable Equator, and a 
fix d Stile or Gnomon thereon; | | 


14. There is a certain Inland in the vaſt 
Atlantick Ocean, which being deſcryd by a 
Ship at Sea, and bearing due Faſt off the ſaid 
Ship, at twetve Leagues Diſtance by Efti ma- 
tion; the trueft Courſe for hitting the ſaid 
Mand, is to ſteer ſix Leagues due Faſt, and 
Juſt as many due Weſftr x | 


Anſwer. The Prime Meridian, from whence Lon- 
gicude is accounted, both Ways, Ez and Feſt, paſſes 


 thro* the Middle, betwhxt the Ship and Iſland, and . 
ſo Regard is had to the Eat and eſt Longitude, | 


and not to the Points of the Gorpaſe. 


T bere 
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15. There is a remarkable Place in the 
Globe of the Earth, of a very pure and whot- 
ſom Air to breath in; yet of ſuch a ftrange 
and deteftable Quality, that # s abſolutely 

| impo/fible for two of the intireft Friends that 
ever breathed, to continue iu the ſame in mu- 
tual Love and Frieudſbip for the Space of two 
Minutes of Time | 


Anſwer. Tis impoſſible for two Perfons to be in 
one and the ſelf ſame individual Place together: 
Others ſay, by reaſon of the Earth's Motion they 
cannot continue in the ſame Air; others ſay, two 
in the Throne cannot continue in mutual Love and 
Friendſhip; or there may be Vulcano's Caves and 
Lakes, which emit ſulphurous, peſtilential and kil- 
ling Vapours, tho' ſituate in a pure. wholſom' Air; 
as SICILY, FUD XAand ICELAND. in which 
are an Ana or dead Sea, and in the laſt both; but 
J rather take it to be directly under the Poles, which, 
by reaſon of its ſuperlative Cold, muſt needs have 
a pure Air; but we hear of none that ever got 
= within an hundred Leagues of them, let alone to 
ſtay two Minutes there, by reaſon of the Mountains 
of Ice, frozen sea, and exceſs of Cold for a thou- 
* ſand Miles round them. 


16. There 1s a certain mated Place, in the 
+ vaſt Atlantick Ocean, where a brick Levant 

iss abſolutely the beft Wind for a Ship that is to 
ſbape a due Eaſt Courſe, and yet ſbe fall flill 
$20 before it. 

3 Anſwer. If t he Place be Exftward of the Levant, a 
Ship may be carried * Eaſt Wind ans” 
| lobe 
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Globe to it, provided ſome Eaſt Point be fixed; or 
where there is a violent Tide; as the Gulf of Horida 
may be meant: But the Quibble may lie in the 

Word ſhape; for an Eaſt Wind may be beſt for car- 
Tying her out of an Harbour, to ſail to a Place on 
the Eaſtern Part of that Iſland or Continent; or it 
may mean the Streights of Gibraltar; for a brisk 
Levant raiſes the Mediterranean, in ſo much that the 

- Paſſage thro* them is the ſafer, as tis to come into an 
Harbour, when High Water: Thus, if I miſtake nor, 
in the Eaſl· India Voyages, near or on the Line, a 
Wind from the Levant ſeems to be the only Wind 
= keep a Ship from' being driven to the African 
Shore. | | 
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17. There are divers remarkable Places, 
upon the Terraqueous Globe, whoſe ſenſible © 
Horizon is commonly fair and ſerene; and © 
yet tis impoſſible to diſtinguiſh þroperty in it 
any one of the intermediate Points of the 8. 
Compals, nay, or ſo much as two of tbe four | 1 
Cardinals hemſelves. o | 

Anſwer. Under either of the Poles, in which all 


the Points of the Compaſs meet in a Center, as a- 
foreſaid, in Paradox 5, 1o, foregoing. 1 


18. There is a certain Iſland in the Bal- 
tick Sea, to whoſe Inhabitants the Body of the 
Sun is clearly viſible, in the Morning before 
he Riſeth, and likewiſe in the Evening after 7 
he is Set. _ 

Anſwer. This is occaſion'd by Reftaction, ſome 
of whoſe Properties are, 1. That oblique Rays out 


of a thinner Medium, falling on a groſſer are re- 
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fracted, or accede towards the Perpendicular let 
fall from their Entrance. But 2dly. Rays out of a 
groſſer Medium into a thinner, recede further from 

the laid Perpendicular. 3dy. Perpendicular Rays 
are nor refracted.  4thly, The greater is the Refrac- 
tion, the further the Rays are from being perpen- 
& dicular. Hence 'tis that the Sun and Stars Refrac- 
tion is greater, the nearer they be ro the Horizon, 
X alſo the thicker the Armoſphere the greater the 
Re fraction; as near the Poles and in the Northern 
= Seas. as the Baltic. Refraction is uſeful in the firſt 
Z Diſcovery of Land upon Sra, raifing the Tops of 
Mountains in the Air, to be ſeen ſeveral Leagues 
further of, than they would be were there no 
Refraction. This made the Hollander in Nova Zembla, 
= ſee the sun riſe ſome ſixteen Days before they 
55 expected it, or would have ſeen it, had there been 
/e no Re fraction This alſo is the Reaſon why a 
HDPiece of Silver, which could not be ſeen in a Baſon, 
T5 Vet being cover'd with Water, a thicker Medium 
than Air. appears viſible: And alſo, why, if a Man 
e would ſhoot a Salmon under Water, he muſt not 
ft aim at that Point of the Water where the Ray of 
= Sight enters. but a great Way on this Side of it; 
. Fas, if the Salmon was in the Perpendicular let fall 
from the Point where the Ray of Sight enters the 
Water. | 
L The ingenious Lowthorp, about 1700, gave ocular 
3 Demonſtration of the Refraction, by making a Va- 
l F<cvum between two inclin'd Planes of Glaſs, by the 
; 6 Help of Quick. ſilver, thro* which an Object. view d 
weich a Teleſcope was ſeen, upon Re. admiſſion of 
re the Air. very ſenſibly to change Place according to 
the different Denſity thereof, See P. Tanſ. Ne 257. 


0s eee Oe We” 


19. There is a certain Village, in the ing- 
$40 of NAPLES, /ituated in a very low 
Valley; and yet the Sun is nearer to the In- 
| B 2 habitants 
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habitants thereof, every Noon by three T hou- 
nd Miles and upwards, than when be either 

Riſeth or Setteth to thoſe of the ſaid Village. 


Anſwer. The Sun is nearer at Noon to the Inha- 


bitants of any Part of the Earth, as well as Naples, * 


by the Semi-diameter of the Earth; which, by the 
moſt accurate Obſervations yet made, is three Thou- 
land fix Hundred and ninety two Engliſh Miles. 


20. There is a certain Village, in the 
South of Great-Britain, to % . nee 
the Body of the Sun is ls viſible, about the 
Winter Sv/fice, than to thoſe who reſide upon 
the and of Iceland. 

This Village, perhaps, is near Lewis in 


Ker Tying under an high Mountain; there, about 
the Time of the Winer Solſhce. the Sun is but a 


ſmall Time viſthle ro the Inhabitants; or ſome 


Valley or Glin ſurrounded with Hills, in or near 
Wates, that in the Wmter tis near Noon e're the Sun 
approach them. and then. diſappears preſently; 
whereas in an apen Place in Iceland. or on the Top 
of an high Mountain, there the Sun may much 
ſooner and much longer 4 4 and the more be- 
cauſe of the greatneſs of Refraction, which the 
groſſneſs of the Armoſphere magnifies: Moreover, 
im Glins, near Mountains. tis ebſeryable, there is 
leaſt Sun-ſhine, becauſe Miſts are more frequent. 


21. T here is a vaſt Conmry in AT HT- 


OPIA SUPERIOR, to who/e Inbabitants 


tbe Body of the Moon doth always appear to 
be moſt eulightned when ſbe is leaſt enlightned, 
aud to be leaſt, when moſt. 


Anſwer. | 


— » J_—_ 
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Anſwer. © The Light that falls upon any Body, 
© being always in a reciprocal duplicate Ratio of 
the Diſtance from the Luminous Bodies Hence 
it follows, that nor only in THIO PIA, but in 


all Parrs of the World, the Moon doth always 
appear to be moſt enlighrned at the Full, when 


ſhe's leaſt enlightned, becauſe ſhe is then re- 
moved from the Sun farther than at the new Moon; 
by the Diameter of the Moon's 'Orbit, at which 
Time, tho' neareſt to the Sun, ſhe appears leaſt en- 
lightned to us, when ſhe is, in Reality, moſt: Or 
AETHIOPTA, Interior or Superior, being fituared 
near and under the Tropic of Capricorn, and hath Val- 
leys furrounded with prodigious high Mountains, 
and the Terms, moſt an! leaſt enlightned may either 
reſpect the Moon's Body, or the Time of her ſhi- 
ning. | 

— If her Body, obſerve, that the Moon is as well en- 
lightned by the Farth as the Earth by the Moon, 
is diſcover'd by Teleſcopes in the Hands of mo- 
dern Philoſophers; and neither the Ancients did, 
nor Moderns do queſtion, that both receive Light 
from the Sun: Wherefore, at the Full, when ſhe ſeems 
moſt enlighrned to any one Place. ſhe is leaſt, in 
reſpect of her ſelf, becauſe then, ſhe receives only 


= thoſe Rays that come directly from the Sun: Put 
gat the New Moon. when ſhe ſeems leaſt enlizhtned 


to us, ſhe is moſt in reſpect of her ſelf. becauſe 


ſhe receives Light from the Sun, on that Side next * 
him, and Light from his Beams reflected from the 
Farth, to that Part of the Moon next us; ſo at 
= Conjunction, the is, in a manner, wholly illumi- 
nated in her ſelf. and bur half in Oppoſition. 


2. If it rcſpef the Time of ber Shining, ſeeing *tis 
Winter in ATHIOPI A when Summer with us, 


40 e contra, they have longeſt Nights when ours are 
Forreſt, and the contra y; wherefore. to them the 
Moon will be moſt enlightned, or ſhine longeſt, 


B 3 when 
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when to us leaſt, and alſo moſt to us, when leaſt 
ro them. 


22, There is à certain Iſland {whereof | 
Mention is made by ſome of our lateſt Geo- 
graphers ) whoſe Inhabitants cannot properly 
be reckou'd either Male or Female, nor altoge= 
ther Hermaphrodites; yet ſuch is their pecu- 
liar 7 that they are ſelaom liable unto 
either Hunger or T hirft, Cold or Heat, Toy 
or Sorrow, Hopes or Fears, or any ſuch of the 
common Attendants of Life. 


Anſwer. If Puppets, Inſects, Stones, Animal- 
cules. Birds, Fiſhes or Plants, by a Catachreſis may 
be call'd Inhabitants, then may our Author mean 

* the Iſland of Parrots, fituate in Terre Auſtralis incogni» 
ta, or any uninhabited Iſland, diſcover'd by our 
lateſt Travellers, where no other Inhabitants are, 
fave ſuch Plants, Fiſh, Stones, Inſects and Animal- 


cules. 


a 1 ah. n 


23. There is a remarkable Place of tbe 
Earth, of a confiderable Southern Latitude, 
from whoſe Meridian the Sun removeth not 
jor ſeveral Days, at a certain Time of the 

car. 1 


Anſwer. 1. Tis doubtleſs under the Su⁰ Pole 
but, 2. Taking Sun for Sun-ſhine, by a Metonymy» 
it may intend any Place beyond the Antartic Circle > 
and then it will not mean that the Sun ſtands ſtill 
in the Meridian, but that he enlightens it for as 
many Days as he is above their Horizonz and this 


is uſual, when we ſay the Sun maves not 1 1 
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fuch a Wall or Dyal for ſo many Hours: Thus, in 


Latitude ſixty eight Degrees South, the Sun ſhines. 
upon its Meridien conſtantly for thirty Days. 


24. There is a certain Place of the Earth, 
| of a conſiderable Northern Latitude, where 
tho' the Days and Nights ſeven when ſbort- 
eft do confiſt of ſeveral Hours; yet in that 
lace it's Mid-day, or Noon, every Quarter 

of an Hour. oy 


Anſwer Under the North Pole. for there every Azimuth 
is a Meridian, and the Sun's Courle is nearly paral- 
lel ro the Horizon all the Fear. 


W Ie". . Ro WY OY © 


7 25. There are divers Places on the Globe 
1 of the Earth, where the Sun and Moon, yea 
and all the Planets, do adually Riſe and Set 
„according to their various Motions, but never 
- 


any of the h d Stars. 


Anſwer. Under the Poles, the Planets by their 

> Motions, get North and South Declination, conſe- 

„ * quently Riſe and Set, with relation to thoſe two 

Places; but the fixed Stars keeping an exact Di- 

„ © ſtance from the Pole may be ſaid never to Riſe or 

Set, tho' their Motion, on the Poles. of the Eeliptic, 

© may be thought ſome ſmall Objection to this Pa- 

= radox: Or if by divers Places, be meant many, or 

; more than two, he may intend any Place in E NG» 

' LAND, DENMARK, or GERMANY, where 

'? © Spheres are, or Pieces of artificial Clock-work, Ce. 

1 2 ſhewing the Riſing and Setting of the Planets, but 
* none of the fix'd Stars, 


26. There 
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on the Terraqueous Globe, where all the 


' Planets, notwilhſtauding their different Mo- 


tions and various Aſpeds, do always bear 
upon one and the ſame Point of the Compaſs. 


Anſwer. Under either of the Poles, for Reaſons 


in Paradox 5, 10, 17, 23, 24, 25; for to an Eye, 


firuate in the North or South Pole, all the Stars, 


however fituate, will bear on the South or North 
Point of the Compaſs, becauſe every Azimuth be- 
comes a Meridian, the Zenizh and Pole being but one 
and the ſame Point. 


27. Thers is a certain noted Part of the: 


Earth, where the Sun aud Moon (ipſo tem- 
pore plenilunii) may both happen to Riſe at 
the ſame Inſtant of Time and upon the ſame 
Point of the Compaſs. | 


* Anſwer. Under the Poles, for Reaſons in the laſt, 
to which add Refraction, which raiſes the Object 


into and above the Horizon. when tis conſiderably 
under the ſame. See Paradox 18. | 


28. There is a certain Place, on the Con- 


nent of EUROPE, where, if ſeveral of the 
ableſt Aſtronomers (the World now affords) 


ſpould nicely obſerve the celeftial Bodies, and 


that at the ſame Inſtant of Time, yet the pla- 
netary Phaſes and their various Aſpets, would 


be really different to each of them. 


Anſwer. Some ſay, that neither at the Center. or 
any Part of the Farth, no one can obſerye all the 


Celeſtial Bodies at one and the ſame Inſtant of 
Time: 


26. There is a very remarkable Place, up- 
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Time. 2. Others anſwer thus, if one of theſe able 
Aſtronomers ſhall nicely obſerve the Heliocentric 
Place of the Planets, another the Geocentric; their 
Phaſes and Aſpects would be really different to 
each of them. Or, 3, This Paradox may reſpect 
the various Syſtems of the ableſt Aſtronomers, 
whether Ptolomy. Pyhagoras or Hebo, to each of whom 
5 the Planets would have both different Phaſes and 
, Aſpects, were they nicely obſery'd in any Part of 
„the World; becauſe Pralamy fix d the Earth in the 
Center, the sun betwixt eu and Mars; but Pyebe- 
> 


7 goras ard Copernicus. place the Sun in the Center of 
all, and the Earth berwixt Venus and Mars, and Hebe 
2 blending both SyRems aforeſaid, borrows from 
each, but agrees with neither; he ſnppoling the 
® Earth. in the Center of the sun, Moon and find 
Stars daily to revolve on its Au, and the Sun in 
the Center of the other five Planets, revolving a- 
bout the Earth in one Year. Or. 4. By the Word 
| Afpefts. in this Paradox, reſpect may be had to the 
ableſt Aſtrologers quartering and trifefting. or 
various Ways of erecting their Schemes of the Hea- 
vens. Suppoſe 


_ 0 2. 
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Thus may B have a ſquare mundane Aſpect of 
© Stturn and Nuus, when A. C. D, have a Sextile. & fic 
dle caters. And this may he in any Place, where ſuch 
Aſtrologers of different Judgments meet, whether 
they be Diſciples of R:-giomentanus Prolomy. r. 

= Laſtly, If Cileffial Bodies mean, by a Metonymia 
wr: Rfignt pro re ſgnatd, the Planets, in certain Spheres in 
e GERMANT view'd by ſeveral able Aſtronomers, 
ft Fat the ſame Inſtant of Time; their planetary nw 
e: „ 
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and Aſpects would be really different to each of 
them, by reaſon of their Parallax of Sight and Si- 
tuation, one ſeeing ſome Point of the ſame Planer 


hid from the Sight of the other, and on a different 


Point of the Compaſs. 


29. There is a large and famous Country, 1 
on the Continent of AFRICA, many of 
whoſe Inhabitants are born perfectly deaf, aud 


others Stone blind, and continue ſo during their 


whole Lives, and yet ſuch is the amazing Fa- 
culty of thoſe Perſons, that the Deaf are as | 
capable to judge of Sounds as thoſe that Hear, | 


and the Blind of Colours as thoſe that See. 
Anſwer. The Blind and Deaf have Capacity to 


judge of Colours and Sounds, as well as thoſe that 


See and Hear; tho' they want the Senſes of Seeing 
and Hearing : Or becauſe the Paradox refers us to 
the Continent. of AFRICA, perhaps none ot them 
have any Judgment in Colours or Sounds, as may 
appear by their harſh Jargon in Speech and Mu- 


fick, and profound Ignorance and Stupidity in 


any Thing that is curious; as in ATHIOPTA, 


exterior, there be Cannibals, which are fo extreme 
naſty and bruitiſh, that they have nothing, ſave 
the Shape of Men. to lay Claim to the Character 
of rational Creatures: Thev ſmear themſelves with 


ſtinking Greaſe,” their Cloak is a Sheep's Skin juſt 
flead, and their Ribbons and Stockings are the 


Gats which they frequently feed on, as well as 
Human Fleſh; yea and themſelves, tho' ſo bruitiſh * 
and ſwiniſh. ſerve, as good Pork to the Cabona's. a | 

worle ſort of Cannibals, if poſlible. - | 
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30. There are certain People in South 
AMERICA, who are properly furniſh d 


wit h only one of the frue Senſes, (i. e.) that of 
3 Touching; and yet they can both hear, Le 
¶ taſte and ſmell, aud that as nicely as we E 
ropeans, who have all the five. 


us 


Anſwer. All the Senſes are properly by the Touch: 


In ſeeing. the Object touches the Retina; in hearing, 
the Sound touches the Drum of the Ear; in ſmelling 
the Effluvia's touch theSenſorium; in Taſting, the Palate, 
Cc. Or tho' they may have them, yet (as in the 
laſt Paradox) they heing ſo bruitiſh, and not know- 
ing them. neither the right Uſe or Exerciſe of them, 


they may be ſaid, not to be properly furniſh'd 
with them; like us when aſleep, yet when taught 
they can uſe them as nicely, as we when awake; ſo 
they have them in potentia, as a Child, yet not in 
actu as when grown up before they be taught by 
others. | 


31. There is a certain Country in South 
AMERICA, many of whoſe ſavage Inba- 


7 bitants, are ſuch unheard of Cannibals, that 
they not only feed upon human Fleſh, but alſo 


ome of them do actually eat themſelves, and 


| yet they commonly ſurvive that ſtrauge Repaſt. 


Anſwer. If they don't eat (their Meat) themſelves, 


* who can eat for them, in ſuch manner as to ſuſtain 


their Life; or they may be ſuch Brutes and Can- 


2 nibals as to eat their Wives, Husbands or Chil- 
# dren, which may be ſaid to be Part of themſelves, 


as being one Fleſh and proceeding from them. 


32. There 
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32. There is a remarkable River on the | 


Continent of EUROPE, over which there 


#s 4 Bridge, of ſuch a Breadth, that above | 
three thouſand Men, a-breaft, may paſs along 
«por the ſame, without crowding one another * 


in the leaſt. : 


Anſwer. The River Guatiana, betwixt Andaluſia 
and Portugal, formerly call'd Anas. hides it ſelf 
wholly at the Town Medetinz, and about thirty-two | 
Miles Diſtance ſhews it ſelf again; and A/phens, a 
River of ACHATA, runs under the Ground and 
Sea all the Way to SICILT. where. the Grecians 


— * 


ſay, it riſes again. and is called Aretbuſa; becauſe 


every fifth Year, it caſts out the Dung of the Cat- 
tle that was thrown into Alpbens at the Time of 
the Olympic Sacrifices; therefore the Land, over ei- 
ther of them, may not improperly be called a 
Bridge: Alto in the County of Warwich there is 
ſuch a Bridge: On a Common, near Over Ichington, } 
is a Pool whoſe Stream entreth the Graund, and 
after an intricate Paſſage, of half a Mile, cometh ? 


out again, and paſſeth along the Brook. 


33. There is a large and ſpacious Plain, 
ina certain Country of AS IA, able to contain 
fix hundred thouſand drawn up into Battle 

array; which Number of Men being actually 


brought thither, and there drawn up, it were 


abſolutely impalſible for any more than one fin- 
gle Perſon to flaud upright upon the ſaid | 


Plain . 


Anſwer.) 
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Anſwer. According to Euclid, a Plain can touch 
a Sphere only in one Point, 
See-Euclid, by W. call d the Contact; and that 
Whiſton, Lib. 1. Perſon only who ſtands to that 
19. and 3. 2, 16, 37. Point (with reſpect to the Cen- 
in their Conſectarie. ter of that Sphere) can ſtand 
4 upright, and whereas the ſenſi- 
ble Horizon changes, as oft as we change our 
Place, becauſe of the Convexity of the Earth's Pe- 
rifery: And ſuppoſing each Man to ſtand, as per- 
pendicular as a Plumb-line to his own - Horizon 3 
and ſeeing *tis an undoubted Axiom, that All hea- 
T hings tend towards the Center of the Earth, where 
| all perpendicular Lines, if extended, would meet: 
Z Theſe Things confider'd, I ſay, tis abſolutely im- 
poſſible for two Men to ſtand perpendicular to the 
2 ſame Plain, without contradicting the Axioms a- 
f2 foreſaid; for could they ſtand perpendicular, then 
ij. would they be parallel to each other; and were 
Parallels extended to the Center of the Earth, they 
is would never meet, as all Plumb- lines ſo extended, 
2 would. | 
Tis true, this intellectual Truth is eaſily demon- 
ſtrated zo the Mind, tho' not ſo eaſy to be mechani- 
cally prov'd to the Eye; becauſe the Height of a Man 
bears no ſenfible Proportion to the Earrh's Semidia- 
. meter. This is the long inſiſted on for the Sake 
, of the following Paradox. 


le 34. There is a certain European City, 
ally whoſe Buildiugs being generally of firm Stone, 
ere are (for the moſt Ro, of a prodigious Height, 
in- and exceeding ſtrong; and pet tis moſt cer- 
aid tain, that the Walls of thofe Buildings are not 
Parallel to one another, nor perpendicular to 


fer the Plain on which they are built. 
aa 5 C Anſwer. 
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 Haſwer. All Walls are endeavoured to be built 
perpendicular to the Tangent (and point to the 
Center) of the Earth; where they, if continued, 
would meet in a Point; but if extended to the 
Moon and Stars, would grow wider and wider a- 
Funder, the nearer they approach'd them; and con- 


ſequently are not Parallels, which, if infinitely 
extended, would never meet, nor part further a- 


ſunde r, but keep ſtill the ſame equi-diſtance : Alſo | 


in one Point only can a Perpendicular, to the 
Earth, be raiſed on an horizontal Plain, as appears 
by the laſt Paradox. But to be more particular 
*Tis not improbable our ingenious Aurhor might, 
in this Paradox, intend the City of Edinburgh, noted 
for ſtrong, high. and Stone Buildings; ſome being, 


as is reported, fourteen Stories high, built on an 


Hill; and therefore the Walls are not perpendicu- 
lar to the Plain of the Hill, but to the Baſe of it; 
and the Walls are not parallel to each other, for 


the Reaſons aforeſaid. 


3 5. There is a certain City, in the Southern 
Part of CHINA, who/e Inhabitants (both 
Male and Female) do obſerve almoſt the ſame 


Voſture and Gate in Walking as we, Euro—-— 


peans; and yet ti frequently appear to 
Strangers as if they walk'd on their Heads. 


. Anſwer. In CHINA (or any other Places where | 


the Inhabitants ſtand near the Sea) Strangers look- 
ing in it muſt ſee them, as tho* their Heads were 
downward, by the refracted Vifionz Or CHINA 
being ſituate almoſt in oppoſite Meridians to us; 


and therefore, to Strangers in Geography, to tell 


them there are People walking with their Feet to- 

wards ours, they will ask (according to the A 

Pearance of the Thing to them) Do they then walk 
. on 
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on their Heads? for our own are vppermos, and 
their Heads muſt be under our Feet: Then whereas 
the Globe being round, all our Heads are next Hea- 
ven. and Feet next the Earth, and no upper nor 
under on the Globe, any more than on a Wheel in 
Motion. 


36. There are ten Places of the Earth, 
diftant from one another three hundred Miles 
aud upwards, and yet none of them hath ei- 
ther Longitude or Latitude. 3 


Anſwer. The Places are ſaid to be of 1be Earth, 
not upon the Earth; for Longitude and Latitude are 
reckon d on the Surface of the Globe only; fo the 
Ax, of the Earth, or any other imaginary Line, 
being above ſeven thouſand Italian Miles, will not 
only anſwer this Paradox; but inſtead of ten, if he 
had faid twenty, it would have kept within the 
Poſſibility of the Demand. 


37. There are two diftin# Places of the 
Earth, lying under the 2 Meridian, who/# 
Difference Latitude is ſixty Degrees complete- 
ly; and yet the true Diſtance, betwixt thoſe twa 
Places, doth not really ſurpaſs ſixty Italian Miles. 


Anſwer. The two Places, are not mea nt on the Super- 
ficies of the Earth, as you may perceive by the Word 
of (and not upon) ſo the Places will be fo near the 
Center of the Earth, as two Lines. ſuppoſed ta 
come one from no Degree of Latitude, the other 
from fixty Degrees of Latirude, and to meet in 
the Center, may approach within the Diſtance of 
fixty Italian Miles. Or if the Places muſt be on 
the Glabe of the Farth, we muſt diſtinguiſh berween 


Latitude when apply'd 8 a Country, and when 


2 apply'd 
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_ - apply'd to a City; the laſt, is the Diſtance of that 
City from the Equator, North or Huth, the firſt is 
only the Breadth of a Country, from Eaſt to Weſt : 
Thus, the two Countries may be Ttaly and Germany, 
which lye under the ſame Degree of Longitude ; 
the Breadth, or Latitude; of Germany, is ſaid to be 
five hundred and ten Miles, and the Breadth, or 
Latitude, of Ttaly, is ſaid to be an hundred and 
thirty four Miles, their Difference of Breadth, or 
Latitude, is three hundred and ſeventy fix Miles, 
or above fixty Degrees; and yet Traly-is not fixty 
Miles diſtant from Germany, for they are parted 
but by the 455. IE 


- [ib T here are alſo two diftin® Places of * 
ui noctial Line, 


the Earth, lying under the 
whoſe Difference of Longitude is completely 
"eighty ſix Degrees; and yet the true Diſtance, 
between theſe two Places, is not full eighty 
ſix Italian Miles. 
Anſwer. As in the laſt, ſo in this, the Longitude 
of a City is its Diſtance Eaſt or Veſt from the firft 
Meridian ; but the Longitude, or Length of a Coun- 


try, is its Diſtance from North to South; Thus, ſup- 
poſe the Iſle of St. Thomas, whoſe Longitude, or 


Length is not above a Degree and an half, and 


the Country of ATHIOPIA EXTERIOR. which 


is above ninety Degrees long. reckoning its Length | 


down from Nubia to the Cape of Goodbope and up 
all along the Coaſt of Zunguebar; wherefore the Dif- 
ference of Longitude, or Length, may be ſaid to 
be, completely. eighty fix Degrees and a half, and 


et the true Diſtance of the ſaid Iſland, from the 
aid Country, is not much above a Degree: Or the 


Places are not ſuppoſed on the Surface of the 


Earth, but nearer to the Center, where the Longi- | 


tudes all coincide. 


39. There 
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39. There are three diftin# Places of the 
Earth, all differ both in Longitude and La- 
; | zitude, and diſtant from one another two 
* 3 thouſand Miles completely, and yet they do all 
Lear upon one and the ſame Point of the Com- 


paſs. 


- Anſwer. All Places, tho' they differ both in Lon- 
| gitude and Latitude, at what Diſtance ſoever, with 
reſpect to either Poles, bear upon the ſame Point 
of the Compaſs: Or they may be in the ſame Spi- 
ral Rumb, elle underſtood as in the Earth, and not uport 


it. For to an Eye, fituate under the * o C Pale, 


all Places, how ſoever fituated, will bear on the 


— 8 Point of the Compaſs, becauſe every Azi- 


muth is a Meridian, and the Pole and Zenith coincide, 
as aforelaid. i 


— OW —_— 


40. There are three diſtiudt Places on the 
| Continent of EUROPE, - equidiftant from 
one ancther {they making a true equilateral 
Triangle, each of whoſe Sides ' doth conſiſt of 
a thouſand Miles} and yet there is a fourth 
Place, ſi ſituated, in reſpect of the other three, 
that a Man may travel, on Foot, from it to 
any of the other three in the Space of one ar- 
tificial Day, at a_certain T ime of the Year, 
aud that without the leaſt Hurry or Fatigue 
whatſoever. EPS 
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Anſwer: By an artificial Day, is meant from Sun 
riſing to Sun ſetting: Now beyond the Polar 
Circles, and nearer to the Poles, the Days are en- 
_ creaſed from Twenty-four Hours to Six Months, 
without Sun ſetting under the Poles, in which Time, 
One may travel above Four Thouſand Miles and 
travel only 'a Mile an hour one with another. 

Or ſuppoſe the Three Places to be in S#EDEN, 
NORW AY and MUSCOPT, where their Day is 
about Two Months long near the Summer Solſtice, 
Jet the fourth Place be equi-diſtant from the other 
three: Now if the Sides of an Equilateral Triangle 
be one thouſand, the Radius of its Circumſcribing 
Circle will be five hundred ſeventy ſeven Miles: 
and if a Man travels but ten Miles a Day, he 
may readily travel from the Center of the 
Triangle to any of thoſe three Places in one 
fuch Day. 


41. T here are three — Places on the 
Continent of EUROPE, lying under the 
fame Meridian, and at ſuch a Diftance, that 
-the Latitude of the third ſurpaſſeth that of | 
the ſecond, by ſo many Degrees and Minutes, 
exactly, as the ſecond ſurpaſſeth the firſt; and | 
yet the true Diftance of the firſt and third, 
from the ſecond or intermediate Place, is not 
the ſame by a great many Miles. 


Anſwer. The oblare, .ſpheroidical Figure of the 
Earth may cauſe ſuch a Difference. Or ſuppoſe Lon- 
don, Paris and Bourbon. all under the ſame brazen 
Meridian, equally different in Latitude; yet the 
Diſtance of London from Paris. will exceed the Di- 
ſtance of Bourbon from Paris, by near an hundred 

Miles; becauſe London is about two Degrees 1 
0 


_ 


— 0 3 © 


1, > 


K re,, _ G9 


at dc din. — 


7 ww” WL — 


=D = _ - rs ww 


»*F FF SF 6086 WH TH 3p w Www — w 


of Paris, about the Breadth of the Brazen Meridi- 
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an; whereas Bourbon and Paris are in the ſame Lon- 
gicude, and conſequently nearer, by almoſt two 
Degrees. | 


42. T here are two r Places on the 
Coatinent of EU RO fo ſituated, in 

reſpe# of one another, that tho the firſt dot h 
lye Eaſt from the ſecond, yet the ſecond is not 


Weſt from the firſt. 


Anſwer. If any two Places be in the ſame Paral- 
lel of Latitude, e the Rumb, the firſt may 
and muſt bear off the ſecond Eaſt and Mfſt; and 
yet the ſecond, reſpecting the Angle of Poſition, or 
the bearing of one Place from the Zenith of the o- 
ther, on « & Glabe, may be far ſhore of being due 
Weſt, as Lisbon in Portugal. and Smyrna in. Natolia, are 
in the ſame Parallel of Latitude, i. e. thirty nine 
Degrees, and therefore, by the Rumb, they bear 
Eaſt and Weſt. But on the Globe, Smyrna bears off the 
Zenith of Libon ſeventy five Degrees North Eaſt, and 
Lisbon bears off the Zenith of Smyrna eighty Degrees 
South Weft. which is evident from the Globe and 
Circle failing. f 

Note, A Rumb line makes equal Angles with all 
Meridians on the Globe; and an equal Part there- 
of altereth the Latitude equally : But the Circle of 
Poſition makes unequal Angles, i. e. greater Angles 
with all other Meridians than with that from which 
it was drawn. 


43. There is a certain European and, 
the Northermoſt Part thereof, doth frequent= 
ly alter both its Longitude and Latitude. | 


Anſwer, 
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Anſwer. By European Iſland, may be meant either 
the Map of it, as ICELAND, © whoſe North Part 
thereof, uſed to be ſet above the Artic Circle, but 
now is below it, and nearer the Eat. Or the Iſland 
it ſelf; then ir muſt mean ſome floating Iſland, as 
. Boerbixs tells us, there is one in Lomond, the biggeſt 
Lake in Sotland; which alſo our ingenious Author 
mentions, as one of the Rarities of Kotland; in 
which Lake are alſo Fiſhes without Fins, and is fre- 
quently tempeſtuous in a Calm: Or any Ifland, 
whoſe North Eafterly Part is overflow'd by the Sea; 
this will alter both its Latitude and Longitude. 


* 
* 


44. T here is à certain Place in the and 

Great=Britain, where the Stars are always 
du able, at any Time of the Day, if the Ho- 
rizon be wot over=caft with Clouds. 


© Anſwer. That Place may be ſome Coal-pit, Well. 
deep Cave or high Chimney, or Dr. Halley's Rh 
Obſervatory; ſuch as Tycho had at DENMARK; which 


was a deep Well or Dungeon, beſet with DP 


Glaſſes, where he ſat and oblerv'd the Stars, in 
Sea ſons. . 


45. It may be clearly demonſtrated, by the 
Terreſtrial Globe, that it is not above twen- 
ty four Hours Sailing, from the River Thames 
in ENGLAND, to tbe City of Meſſina, 
in SICILY, at a certaiu Time of the Tear; 
provided there be a brisk North Wind, a 
light Frigate, and an Azimuth Compaſs. 
Anſwer. Nor twenty four Hours neither, if 
the Voyage be perform d on the Globe, and the 


Time meatur'd by its Hour Index; Or if it * 
| t 
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the Tides ſailing betwixt thoſe two Places; Or 
decauſe one may paſs from France to Italy by Land, 
and the Sailing betwixt Britain and France, alſo Italy 
and Sicily, is not above twenty four Hours: Or if 
by twenty four Hours, be meant the natural Day 
unde rthe Poles. which is a whole Year, this Voyage 
may be perform'd more than once in that Time : 
Or, Laſtly, the Difference betwixt the Fulian and 
Gregorian Accounts being eleven Days, whereunto 
add another, which makes twelve; a Time ſuffici- 
ent for ſich a Voyage; provided you have, ſtill, 
a good Wind, light Frigate, and proper Inſtru- 
ments. This may eafily be demonſtrated by the 
Terreſtrial Globe, on whoſe Horizon both Accounts 
are laid down. 


«© Theſe (adds our Author) are the chief Para- 
« doxical Poſitions, in Matters of Geography, 
« which mainly depend on a "thorough Knowledge 
of the Globe; and though it be highly probable 
« that they'll appear, ro ſome, as the greateſt of 
* Fables. yet we may boldly affirm. that they 
« are not only equally certain, with the (aforeſaid) 
* Theorems; but alſo we are well aſſured, that 
* there's no mathematical Demonſtration of EUCLID 
** more infallibly true in it ſelf, than is every one 
© of them. | 

Howbeit. leſt ſome of the foregoing Solutions 
ſhould not anſwer the Dignity of this Encomium 
or Character; hear what the ſame ingenious Au- 
thor, who doubtleſs knew his own Senſe beſt, ac- 
knowledges in his Preface. 

Fs If therefore theſe Paradoxes. above-mention'd, 
* ſhall obtain the End propos'd (the roufing of the 
* Mind to Think) it matters the leſs. if ſome of 
them. upon ſtrict Enquiry. ſhould be found 
” to conſiſt of equivocal Terms. or, perhaps, 
prove little more than a Quibble at the Bot- 
tom. To which I ſubjoyn, If any of the 
preceding 
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| preceding Anſwers ſeem not ſufficient, or ſatis- 
hy atory, I defire our Author's End may be ftill. 
=D 
| 


purſued: May it rouſe the Mind of my judicious 

eader, to Think, and offer a better; according 
to the Saying of the Poet, with which I conclude 
this firſt Part. | 


| & quid novifti reffixe iii, 
{ Caulidas imperti; $i non, bis utere mecum. 
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£3 N what Degree of Latitude 
= Does that ſoft Female dwell, 
Who, upon certain Days, might view, 
If ſhe obſerveth well, 
The Morning Sun o'th* ſelf ſame Point 
Of Compaſs twice to be, 
Likewiſe his Evening Azimuth 
Twice in the ſame Degree. 
Tell me ſweet Engliſh Ladies, for you are 
Than her more charming far, and far more fair, 


4 
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Anſtwer, Between the Tropics. See Paradox 12. * 


47 In the Atlantick Ocean, from our Shore 

Diſtant five hundred Leagues, or little more, 
Lie the Canary Iſles, bleſt with good Air, ; 

Sweet whiſtling Birds, rich Winds beyond compare. 
A Mountain, the World's Wonder, ſituate there, 
One of the higheſt in this earthly Sphere; 

By us tis call*d the Teperiffa's Pike, | | 
Whoſe lofty Head i'th*'Armoſphere's ſo high, 

That it ſurmounts all groſſer Clouds o*th'Sky ; 

Three Degrees and an half you may it ken, 
| Or (what's the ſame) two hundred Miles and ten; 
=. | FoxtheRefration, Angle you may make, 

Allowance (what is thought but meet to take) 
Thirty five Minutes, juſt of a Degree: 
Now 1 demand what Height the Pike muſt be. 


Anſwer. 4. 28. Miles high. 0 


ON ˖ — — 


48. 1 have twelve Times ſeen Biſſzxtive, pray tell how that can be, 
Since twelve times four make forty cight, and I'm bur forty three. 


Anſwer. If a Perſon be born on the 2 5th of February, and tyavel 
Weſtwards the Globe about, he may ſee twelve Biſſextile Tears he- 


1 

fore he be completely forty four Tears of Age, if he was born in 4 
| 4 
+ 49. A Golden Ball ſhall weigh two Pounds in Troy, I 
Where from th X.quator ten Degrees does lye; J 
But at London a different Weight is found, * E 

Of that fame Ball, which Difference pray expound. 

Anſwer. The Earth is not exaf?ly round; but its Diameter at fl b 


EquninoGial Circle, is, to its Diameter through the Poles, as fix 
dared ninety two to = hundred eighty nine ; therefore, according to t 
incomparable Sir Newton, the Proportion of Gravity, betwixt 1 
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AN quator and Poles, is as five hnndred to five hundred and one, and 


the Increaſe, near as the Square of the right Sine of the” Latitude; and 
that the Ball would weigh more at Landon tha . cas Degrees Lati- 
tude, by thirteen Grains, 

This then is (I preſume) occaſiod from the Earth's oblate Figure, 
and the Dimination of the-centri-petal Force or Gravity, which is - 
verſal, 1. In every ſingle Particle of Matter, 2. As to its Extent, 
3. As to all kind of Bodies. 4. As to Time. g. As to. Quantity of 
Matter. 6. In a duplicate Proportion to their Piſt ances. 


50. Dic quibus hoc Animal Terrz naſcatur in Oris; 
Maſculus eſt mater cui Mulierque pater. 


Anſwer. Progenitos vidi numeroſos vere Gyrinos 
Hac rana, hic Bufo, Mater hic, illa Pater. 
A Tadpole, young Frog, or Toad. 


51. Leander to his Hero writ, and ſhe 
As oft writ back, to ſhew her Conſtancy ; 
When with them both the Poſt threeTimes had been, 
They had no more than each a Letter ſeen. 


Anſwer. The Paradox means with both not each three Times": 
The Poſt firſt took Leander's Letter, ſecond Hero's Anſwer, and third 
bronght it to Leander. | 


* 


$2. The Day that I was born, my Father he 
Laid by five Pounds, and faid it was for me; 
And when e'er my Birth-Day came, he ne er fail'd 
To add five Pounds, (his Love ſo much preyail'd) 
At twenty four, and upon my Birth-Day, 
I wedded was, my Portion he would pay, | 
Juſt thirty five Pounds (I full twenty four) 
How comes it then my Portion was no more. 


18 The Perſon was born in Leap Tear, on the 29th of fe. 


D 2 . A 


- 


"I NuPARADOXES gelb. 
83. A certain Mount in Devonſhire doth land, 
"Whole lofry Head o'erlooks the ncighb'ring Land: 
And fack is the known Property och Hill, be 

That if a Veſſel you with Liquor fill, 

At the Hill's Top, or Vertex of the Place, 

It holds leſs than if filled at the Bafe : 

Now what's the Cauſe of this Deficiency, 

Pray let me know in the next Diary ? 

Anſwer. Water has its Surface always of « ſpherical Figare, . and 
that fartheſt from the Earth's Center is leaſt Swelling, and conſequently 
holds leaſt above the Brim of "the Veſſel : Phe Top Diameter of the Ve 
ſel being the Chord of a greater Circle, on the Top of an high Hill than 
at the Bottom, which is a fomewhat leſs Circle, and conſequently more 
Convex, will therefore hold more. above the Brim, at the Baſe, than at 
| the Top of the Monntain. | | 


84. When Tyrant Noll, at fatal Worcſter Fight, 
His Crew harangu'd, againft both Law and Right, 

His quaint numerique Voice no two did hear, 
Tho? ſeveral thonfand Miſcreants were there; 

For ev'ry Man, and ev'ry feveral Ear, 

Did not the ſame but diſtant Voices hear. 


Anſwer. Sound being efflated in Concentric Circles, as a Stone fal- 
ling into Water, moves it all arownd; ſo that Part of the Circle, which 
gouch'd one Man's Ear conld not touch another's, who could not be in 
the ſame individual Spot of Ground. 


55. By what Means may I know moſt certainly, 

That two Men in the World there are, 
Whoſe Heads of Hair (if numbered they be) 

Are equal to a ſingle Hair; | 

Altho* ſome Millions on each Head there were. 
Anſwer. If the Number in the World, do exceed 

The Number of Hairs that are on a Man's Head, 

Ton may ſafely. affirm then, that two Men there are 


That have the ſame Number, to a ſingle Hair. 


To explain and prove the Truth of this Hypothetical Propoſition; That 
if there be more Perſons in the World than the Number of Hairs 
on the Head of any one alive, then mnſt there be two Men in the 


World | 
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World, the Number of Hart of one of whoſe Heats, fs cr riqqal 
(to a Pair) with thoſe on the other's Head | Is % 

Sreppoſe a very ſmall Number of Men, fer Infeance eight, and the 
Hairs on none of their Heads exceed ſix ; the ſame Conſequence will fol- 
low by the ſume Ratlocination, as if you made Ofe of a greater. 

Next, S:5ypoſe one of theſe eight has but one Hair, if any other of 
the ſeven have only one Hair; we have already fund out what me de- 
fred; not, ſet this Man by, end ont of the ſeven remuining, chnſe. 
another, which we fuppoſe has two Hairs ; now if any one of the other 
fix bath two Hairs, and no more, we have what we ſonght for bar if , 
wot, ſet this Man afide, and take another, ont of the ſix reamorung 
Men, which we ſuppoſe has three Hairs; if thew any of the other froe 
has got three Hairs, as well as he, our Enquiry is at an End; if net; 
ſet him aſide, and chuſe another ont of the five, which we ſwppoſe has: 
four Hairs ; if any of the other four ſhamld chance 40 have four Heirs, 
then have we two Men that have aach an equal Nuunber, the Thing A 
ſonght; if not, then they all four muſt have either froe or fix Hazrs ; 
for beyond ſix no Man can have: Then put this Man by, and take's 
fifth, whom we ſuppoſe to have frve Has; mom if any of the u. - 
three have five, we have our Deſire; if not, then it follows, that: 
the three remaining Men, mnſt of Neceſſity, have each Man ſix Hairsz 
for before we have proved that they had netther one, nor two, nor three, 
nor four, nor five, and thereſore they nueſt have fix, beyond which they 


eannot exceed. 


Now, if # one Hair, | 
ſudpoſed 4 pry Sg r cc. 41 by he fan Wy 
Arguing, come at laſt to the ſame Contluſion. ann 

$6. Phillis, the ſhy and ſcornful fair, 

Was by brave Strephon held moſt dear, 
But ſtill, as he preſt on his Joy, 
She grew more malepert and coy ; 
And when he talk'd of Marriage to her, 
She got more diſtant from her Wooer. 
But what he ſu'd for, thus; in vain, 
He did by Accident obtain; 
For walking with his Philis dear, 
One Afternoon, to take the Air, 
In a vaſt Champain Country, where 
Nor Hedge, nor Houſe, nor Tree were near, 
When ſtrait dark gloomy Clouds appear, | 74 
Which did preſage a Storm was near. | = | 
Anon (no Shelter being nigh) ö 
It rain'd and blow d Wr : 
2 


Which 


Which made the ſhy Dame him invoke, 
To ſhelter her with his long Cloke. 
Soon after this the Storm grew higher, 
Which made the Nymph cling ſtill the i: 
Then roar'd around them Peals of Thunder, 
As if the Earth had burſt aſunder. 

This made the trembling Maid embrace, 
And in his Boſom ſhrowd her Face. 

The Swain, tho* almoſt ftun'd with Fear, 
Being thus warmly claſp'd by's Dear, 

Took Courage, and to her thus ſpoke, 
Phillis, 1 all the Gods invoke, 

To witneſs that my Paſſion's true, 
And would forego the World for you; 

No Flattery I need pretend, | 
For ſurely now the World will end. 
Oh Strephon 7 (cries the trembling Fain} | 
My Thoughts Pll tell you, without Fear; 
I Love as much, as dear as you, 
But Pride forbids what Love did ſue : 
And if this dreadful Storm blow o'er, 
I ne&er will perſecute you more. 
Then did they intermingle Kiſſes, 
As ſure Preſage of future Bliſſes. 
Straightway the Heav'ns began to clear, 
And Joy ſucceeded now their Fear. 
This was, as I do well remember, 

About the fifth Day of December. 
They then agreed to be in Wedlock joyn'd, 
The.longeſt Day he in the Year could find; 
And in the following Week the Marriage was, 
Pray tell me now how this could come to pals. 


Anſwer. From Noon to Noon, - Aſtronomers do ſay, 
Are not juſt twenty four Hours ev'ry Day, 
But longer ſome, ſome ſooner haſte away. 
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Godd Pendulums, as I do well remember, 
Abont th eleutnth or twelfth Days of December,  * + nA 
T he Space of thirty Seconds, meaſure more 
In Number, than they dia the Day before; a 
But no Days elſe, which plainly make appear 
That theſe the longeſt are ju all the Tear. 
Strephon rejoyc'd, that he ſo ſoon had found 
The Day ou which his nuptial Foys were crown d. 
Fair Phillis, too, tranſported with Delights 


Noleſs rejage'd it prov d the lougeſt Night. 


come Reaſons follow, ſerving to explain the fore- 
| going >oJution. | 


1. If the Sun or Earth moved along the Equinoial; by a conftant, an 
form; equal Motion ; yet the Time, ſrom Noon to Noon, would not be exattly 
twenty four Hotrs, but twenty four Hou four Minutes; bergr:ſe in one Re 
wolution the Sun would advance about one Degree further than the Day 
before. | 
2. If the Sunn be ſuppoſed to move equally along the Eclipticz yet» becauſe 
of its Obliquity, 9 of the Ecliptic would not anſwer to equal Ar- 
thes of the Equino@ial. | "Wn. 

3. The Sun doch not move with a conflant; uniform, equal Motion, in 
the Ecliptic, but ſometimes foſter and ſometimes ſlower 3 becauſe it moves in 
an Ellipfts; md in going one\Half of it, ſpends eight Days more it the Sum 
mer than in the Winter Half Tear : Therefore, it unavoidably follows, thas 
the Days are unequal, and not exacłiy twenty four Hours. 


57. A Landed Man two Daughters had, 
And both were very fair, 
He gave to each a Piece of Land, 


One round, the other ſquare: | IBS: . 
At twenty Shillings an Acre, juſt, 
Each Piece its Value had, , T7 
The Shillings which did compaſs each, =: 
For it exactly paid. | 
If croſs a Shilling be an Inch, ws 
(As it is very near) 1 vo 
Which was. the better Foxtune, the OF © © 
That had the Round or Square? | 3 
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Anſwer. The Value of the 8 cn 2x Pioce ü 


. . 


12745 5 71 
8853 0 * K 


8 26 92 4 F 


oceſs is, 
ns Done fide ww 


* a 


In the Square. 


£=Nv. of Shillings that purchas'd it. 
AN. of Inches about the 4 ſides 5 


n Nr. Inch. in * ace 6272640 


' ſquar'd gives = e- $0 


are the FER 2 in 
the Cloſe. this divided by 


aa 


* 777 the Ne. of 


Acres, which muliplied 
by f gives = the 


e=Circumf. of ſaid Diam. 3. 1415 9. 


aaf 4 which reduced is a= £ 7 


* Shillngrha purchas Jan Acre. | whole Val, e of the ſqxtre 
| | Piece in Shillings, 
* being reduced gives 
* 1254574 
=—=]254 
=; y 
$ LOTS Te C Then ſay 
In the round Piece. 1 | 
" #=Circumference in Inches. : es $55.6 Ry 
AN. Shillings that purchas'd it. qin x T Gray Ga 

| | X iameter 

. Di meter of the Circle 1. BY F the Area ; 
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This Are divided by n, and ad lied by f. 6 in po 
Jr mer. geves toe Purchaſe in Wilen, 


vi x. 


n. 0 97 
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58. Suppoſe a round Ball for to move in the Air, 
In a certain Proportion, which I ſhall declare; 
Let the firſt Hour be twelve Miles, the next to move ten, 
And fo in Proportion from whence it began, 
As twelve is to ten. Now try if you can 
Tell the Miles it will moye, ſuppoſe it to be 
Continu'd in Motion to Eternity. 


Anſwer. The Ball that is moving Eternally ſo 
In Proportion of twelve to ten juſtly will go, - 
Threeſcore and twelve Miles, and no more I declare, &e, | 
The Reaſon of this Paradox is, thatin infinite Geometrical Progreſſion, if 
the Proportion do continually deereaſe, the yo leaſt Term, will be infinitaly 
ſmall, or, in Effe, nothing, and ſo produce a 40") RAN 


let 2 Ar km of alt 


the Termi==72. 


59. If, in one Second's Time, an Iron Ball 
Did five and twenty Engliſh half Feet fall: 
How long muſt be the Time it then muſt take 
A Journey of ten thouſand Miles to make? 


Anſwer. I think the Time in which the Iron Ball, 
If gently dropt, ten thouſand Miles will fall, 
Mut be allow'd in Minutes thirty four, 
And Teconds nineteen, neither leſs nor more. | 2 

Dat it falls toooo Iriſh Miles in 38 Minutes 38 Seconds. | 

This depends on the following Propoſition, that the Acceleration of the 
Deſcent of heavy Bodies, are as the Square ofthe Times; the Reaſem 
is, the Action of Gravity being continx'd in every Space of Time, the falling 
Body receives a new Impulſe equal to what it had before, in the ſame Space of 
Time, received from the firſt Power. 

Thus, Suppoſe in che firſt Second of Time a Body hath acquired a Velocity, 
which, in that Time, would carry it thirty two Foot (and were there nonens / 
Force, it would continue to deſcend, at that Rate, with an equable Motion) ' 
but, in the next Second of Time, the ſame Power of Gravity, continually 
acting thereon, ſuperadds a new Velocity equal to the former; ſo that at the 
End of two Seconds, the Velocity is double, to what it was at the Endof the'. 


4 J. 
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Hence, then, the Queſtion is eaſily folv'd; for turn the Miles into Fre: 
52800000 and dude it by 12, . 5, the Quotient is the Square of the Se 


conds the Body will be falling (viz. 4224000) the Square Root whereof, 
gives Seconds (20 59)" and dividing by 60, ves Minutes, namety 34; 19 
Seconds à little above half an Hour. 


60, Before my Father was begot, 


I'm ſure I was begotten, 


And born before my Mother, 


They both arc dead and. rotten: 


And I am lying in that Bed 
Where I got my Grandmother's Maidenhead; 


Auſwer. Adam, I know, was ne er bega, 


And Eve of him was made, 


And ſinee by him they brought in Death: 


They both, long ſince, are dead, 


Tis certain, Abel was begot 


Of thoſe his two ſaid Parents, 


He dy d by Force, and was the firſt 


That yielded to Deaths Warrants - 


Therefore he got the Maidenhead d 


Os Grandmother, the Earth, . 


Being leid therein the firſt that mas, 


Tho not the firſt by Birth. 


61. I. As I was muſing all alone, 
What Paradox to pitch upon, 


To entertain the Fair, 


Within my Study flies a Bee, 
_ Whoſe Wings made pretty Melody, 


BH. Pleas'd with the Naiſe, I drew 'more nigh; 


As ever T did hear. 


When inſtantly came in a Fly, 


The then united Tones produc'd 


A 


Thatcharm'd me with her Soumd; 


fifth, as eier was us d, 
Or could by Art be found. 


Thi 


Ege 
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III. The nimble Fly's Wings quicker were 
Than thoſe of her Competitor, 
As may by this appear; 
For an acuter Tone they made, 
And in a ſharper Key they play'd, 
(Which made the Matter clear) 


IV. If ina Minute's Time, thought I, 
The nimble Wings of this ſame Fly 
Tenthouſand Beats did go: 
What Number then muſt be the Swiugs 
In two Hour's Space, ofthe Bee's Wings? 
Is what I fain would know. 


Anſwer. Believe me, Sir, the little Bets 
With her harmonions Wings, 
Did make exact᷑, in two Hours Space, 
_ Eight hundred thouſand Swings. 

The Fonndation of this depends upon the Diviſion of a Monochord, &c. Di- 
vide the String of a Nel into three equal Parts, and then tribe the whole 
String (and obſerve the Sommd) ſtop the String again, in one of the third 
Parts, and ſirike the Length that hath two Parts of the Whole open ; it will 
ſommd a perfect Fifth to the former Tone ; ſo that the Proportion 15 as three to 
two; ſo is the Diapaſon to the Diapante, or the Muſicians Eighth to their 
Fifth : So that the Paradox is eaſily anſwer d; for as three to two, ſo is the 
Nnmber of Vibrations that the Fly makes, in two Hours, to the Number 
which the Bee makes in the ſame Time, viz. 8 ooo. 


62. I once eflay'd (but as in vain} 
To wan the Prize propos'd, 
Howe'er P11 venture, once again, 
Cauſe merrily difpos'd. 
The Mark whereat I now do aim, 
The promiſed Reward, 
Eggs me to play a forced Game, 
Anddraw my only Card; 
Aſtoniſhing it ſure muſt be 
As Paradox &er was, 


. And 


% 


= 
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 Andthro' Surprize you ſcarce can ſee 
How it ſhould come to paſs; 
That I, the only Offspring, then, 
Was marry' d to my Mother, 
And yet ſhe never marry'd Man, 
Nor ever-took another. 
Nay, ſtill a ſtranger Thing you'll find; 
That when I wedged was, 
Fthen was of the Female kind, 
My Mother was the Mas; 
Yet the moſt fruitful Wife ne'er had 
So many Sons as I; 
Tis hard, methinks, to be conceiy'd , 
Thoꝰ ſpoke without a Lye. 
But know, the Cream o'th* Jeſt is here, 
No Body was my Father; 
Then wonder, yet, how't may appear 
That ever I had Mother. 
How could it ever happen ſo, 
FTI have you all to gueſs, 
And yet, perhaps, you can't find who 
My Loving Husband was. 
Here, Ladies, you may ruminate, 
And ſtill remain in Doubt, 
Which, if you can't inveſtigate, 
I'll dare to makeall out. 


Anſwer. Dar Paradox muſt needs __— 
And much delight the Fair, 


I think you merit well the Prixe,. 

Ee A; beyond Compare, 

Aſtoniſh'd I found out at laſt 
Your meaning muſt be Eve; 

Being taken out of Adams Waſte 
Did Female Shape receive, 

The only Off-ſpring then ſhe wat 

Aud Adam was her Mother 
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"She Woman was, and he the Mas, 
| Tet was he not her Father, 
A. frnitfel Wi fe ſhe was, tis plain 
Unto her Husbant Adam, 
Her Eldeſt Son we read was Cain 
God knows a very bad one, 1 
Da Paradox thus Tue explain'd 
Aud think tis an hard one, | 
The Truth I hope, I have obtain d 


Tf not, I beg your Pardon. 


63. Walking, the other Day, to take the Air. 
(Bright ſhone the Sun, the Wearher very fair) 
AtDiſtance I a diſmal Cloud did fpy, 
Which (as methought) againſt the Wind did fly. 
While I upon my Watch did look, to ſee 
How Time did paſs away, lo, inſtantly g 
A dreadful Flaſh of Lightning pierc'd the Cloud. 
Juſt fourteen Seconds, aſter which, aloud 
The Thunder roar'd, now 1 inform'd would be, 
How many Feet the Cloud did burſt from me. 

N b 

Anſwer. When Heat, and Moiſture, ære in one conj onA. 
And ſable Mownains cthac'd before the Wind, 
When two contraries were together Pet, 
T heir inbred Jarrs, ſoon ſhew'd their diſcontent. 
Then mighty Jove, to ſcourge their Mutiny, 
Bombards their Fort with his Artillery; 
For when by Force tht embodied Clond is rent, 
A Peal of Thunder ſhakes the Firmament. 
See here the Diſtance when that Rupture brake 
When angry JOVE thus to his Creatares ſpake, 
Huſh, ceaſe this Rage. They ſtrait are —_— 
T hey all obey, and wait npon his Will. 

According to Sir Iſaac Newton, Sound fler 968 Ret * 
4 Second; wherefore ey * 1 = 13552 Feet, or Miles 7, 
6 *. $60 Het. | 

Perhaps 
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Obſervations concerning Sound and the Progreſſion of it. 


Hound is produc'd by the little Vibrations, which the Parts of te I 
ſonorous Body occaſions in the Air; and the Strength or Weakneſs; in 


DE to the Quantity of the Air ſtruck, and the Strength of the 
ibrations. 

Mr. William Derham, F. R. S. obſerves there is a conſiderable Differ- 
ence in the Accounts given by good Authors about the Velocity of the 
Motion of Sownd in a Second of Time, as followeth. 

Sir Ifaac Newton's firſt Edition of Mathematical Principles, gives 
968 Feet in a Second of Time. 


His ſecond Edition correfted -—- --— —-— —— —— —— 1142 
Francis Roberts — — ------ 1300 
Mr. Bailie ——— 1200 
Dr, Walker — — ——— 1331 
Mr. Flamſtead Aſttonomer Royal 
Edam. Halle/ — — 1142 
Mr. Derbam, F. R. S. | — — 
Florentine Academy 8 1185 


Royal Academy at Paris ——— ———— 

This Diverſity proceeds, probably, from not uſing good Pendu- 
lums, but Strings and Plummets. 24. From diſregarding the Winds. 
34. Diſtance betwixt Sound and Obſervation too ſhort. And the Differ- 
ence betwixt the three laſt being ſo ſmall, might ariſe from uſing 
Pendulums equally good, and Experiments equally large. 

The ſame worthy Author, by manifold Experiments, and repeated 
Obſervations, found no Difference whether the Gum was fir'd towards 
or againſt him, in the Velocity of the Hund, nor in any different Ele- 
vation, nor in different Quantity, or Strength of Powder (though it 
did in Strength of Noiſe) neither berwixt Day or Night, Clear or Clou- 
dy, Winter or Summer, Rain or Snow : All kinds of Sounds came in 
the ſame Time to his Ear, from the ſame Diſtance, whether tenſe or 
ſtrong, languid or weak. 

By very accurate Obſervations, he found the Motion of Sound to be 
___ in all Reſpects; that is, an Engliſh Mile in 9 half Seconds, 2 
Mi 


es in 18, 3 Miles in 27, &c. And he is confirm'd in the Belief, 


that Smd moves the neareſt Way, and its Velocity equal in Acclivi- 
ties or Declivities, and that Difference of Climates or Weather, mnakes 
no Difference in the Velocity, though thick, cloudy or ſnowy Wea- 
ther did dull the Noiſe or Sound. 

But I know not why Winds might not ſo affect Sound, that is, by 
couſpiring with its Motion, advance it to 1200, or retard it by its be- 
ing contrary, that it may not movc above 1120 in a Secondof Time, 

The Uſe of all this may be to meaſure the Diſtance of Thunder, 
Forts, Batteries, or Ships at Sea, c. 

Any Space or Diſtance, propoſed to find how long Sownd will be fly- 
ing that Diſtance, ſay. ; | 

As 1142: ist01::{ois the Diſtance in Feet to the Time * 

: | ny 


Perhaps it may not be unwelcom to the Reader to deliver ſome 1 


* 


y 
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Any Time propoſed to find the Space or Diſtance that a Sound will 
fly in that Time, lay, 

5 As 1: is to 1142 :: ſo is the given Time in Seconds to the Diftance in 
eet. : 

From what has been ſaid, we may conclude, that Saznd moves 
1142 Feet in one Second, 8 Miles in 37 Seconds, 13 Miles in one mi- 
nute Fere, and near 780 Miles in an Hour, 

And if we number 10 Seconds betwoen the Fire of the Cannon ſeen 
and the Sound heard, it is manifeſt that the Guy is 11420 Feet diſtant, 
or ſomewhat more than two Miles. 

As likewiſe, if 5 Seconds paſs betwixt one ſeeing the Flaſh of 
Lightning, and hearing the Thunder, we may reckon the Thunder- 
Cloud is about 5710 Feet, ora little above one Mile diſtant from us- 


64. Enflam'din Love and wrapt in Extacy, 

Encircled in Eliza's Arms I lay; 

When envious Chance did our fad parting cauſe, 

Againſt both Nature's and Affection's Laws; | 

But our next Meeting, we did then affign 

geventy eight hundred Beats and twenty nine 0 

Of a nice Pendulum, whoſe Length I ſee | 

Twenty five Inches three Eighth's exact to be. 
Aſſiſt me quickly, oh you Sons of Art, 

You who have felt the Sting of Cr9pi#s Dart, 

You who to Tenderneſs and Pity move, 

And know the Pangs of diſappointed Love; 

For if, too ſoon or late, I chance to go, 

Deſpair and Ruin certainly enſue : | 

Tell me the Hours and Minutes, J implore, 

Or I ſhall never ſee my dear Eliza'more. 


Anſwer. One Day as I wat iu a muſiag Vein, 
My roving Fancy did me entertain 
With Thonghts of Love, which did the Time beguile, 
And great Delight attended me the while, 
Strait way I firuck into a verdant Plain 
To meditate, and caſe my tronbled Brain ; 
There I eſpy'd a Grove, moſt rich of Shade, 
Where wanton Birds harmonious m made: 


— 
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All Things rejoyc'd in this moſt lovely Green, 
Natare, in full Pt feftian, here was ſeen. 

Iplac d my ſelf ander a ſpreading Tree, 
Methonght it was a charming Canopy. 

Under this pleaſant Shade Eliza ſweet, 
And her dear Lover, did together meet; 
Mbere he oft lay encircled in her Arms,, 

In Love-Tranſports, amidſt a thonſand Charms; 
But envious Chance did ſeparate theſe Friends, 
Who bope next Meeting will make them amends. 
Ah! Cruel Fate, to croſs poor Lovers ſo, 
Methinks I feel the Pain they undergo, 

Caus d by that Traytor s Abſence, in each Breaſt 
With Sighs and Tears which cannot be erpreſt. 
But leſt a Diſappointment he ſhould find 

' In their next Meeting, which they both aſſign'd, 


2 To eaſe his Pain it doth my Pity move, 


IWho know the Pangs of diſappointed Love, 
In his Eliza's Arms let him be hleſt, 
And in her pretty panting Boſom reſt; 
The Time is ſhort, which if they chance to miſs. 
It puts an Eud to all his Earthly Bliſs ; 
Like a dear Lover Love my Mind inſpires, 
And his hard Caſe a Tenderneſs requires : 
How long it is e re he Eliza met, 

In this moſt pleaſant Shade, I find complete 
To be one Hour, with Minutes forty four 
And Seconds fifty ſix, nor leſs nor more, 


65. My Grandſire and my Great Grandſire, 
Fm ſure, conceived were 
Both in one Inftant, at one Time 
' Firſt breathed in the Air. 
My Grandfire did no ſooner breath, 
My Father did the fame, _ 
Great Grandſire my Father begot 
Before my Father came 
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into this World, where he did meet 
- With Troubles, not a few, 

My Family it did decreaſe, 
I did the ſame renew. 

My Grandmother and Siſter tod, 
Conceiv'd me, both as one: 

My Aunt and Siſter, in like Caſe, 
Brought forth another Son. 

Tho Grandmother and Mother too. 
Did bear me as a Son, 

My Grandmother transformed Was, 

| Before my Life begun ; 

Though thus transformed, ſuffered Death, 
Joſephus doth relate, 

Hundreds of Years after my Birth, 
He that ſaw it in that Eſtate. 


-<\ 


Anſwer. Dar Paradox I muſt comments 
Ingenions My. Lover, 0 


And tbongh tis difficult, intend 
Solution to diſcover, 
Tis Moab, who was Son of Lot, 
Torr Paradox muſt anſwer, 
I hich of his Daughter was begot, 
Tf this won t do, Tean't, Sir; 
Lot, Graudſire and Great-Grandſire was 
To Moab and to his Brother, 
From hence, I think it comes to paſs,. 
Is true you mean none other; 
No Wonder they conceived were, 
(His Sire and Grandſire too) 
Both in one Inſtant, breath d "th' Air : 
Together, as yon ſhew, ! 1 
Great Grandſire Haran did beget 
His Father, Lot, we read, 
In Uz of the Chaldees, he yet, 
Longe er Moab's Birth, was dead: 
E 2 


Thai 
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T bus in this Warld, poor Lad, did meet 
With Troubles manifold, | 
Sodom being burnt, he did retreat, 
And dwelt in a ſtrong Hold: 
Laid in the Cave, being drunk with Wine, 
| Begot Moab and his Brother, 
f Danghter, who as you define, © 
Was Sifier and Grandmother. 
Tas Grandmother and Mother too, 
Did bear Moab as a Son, 
His Grandmother, Lot's Wife, was dead, 
Fer Moab's Life begam; 
She was transformed into Salt, 
T he. Scriptures plainly ſay, 
Looking to Sodom was her Fault, 
She God did diſobey; 
I Pillar fixed on the Barth, 
Joſephus doth relate, 
Hundreds of Tears after Moab's Birth 
He ſaw't in the ſame State. 


66, Chriſtians the Week's firſt Day for Sabbath hold, 
The Jews the ſeventh (as they did of old) 
The Turks the ſixth (as I have oft been told) 
Now, Good Sir, pray tell to me, 
How it is poſſible this Thing can be, 
That ever a Chriſtian, Few and Twrk, theſe three, 
Being altogether, in one Place may, 
In and upon one and the ſelf ſame Day, 
Have each his own true Sabbath, tell I pray. 


8 
0 
8 


Anſwer. From the Place of theJew's Abode let the other two ſet ont, 


The Chriſtian Eaſt, the Turk Weſt, and ſail the Globe about; 
Then with the Jew they will agree when they again do meet, 


Ana all upon the Saturday wal their true Sabbaths keep. 


67. Walking one Eyening on the Sandy Shore, 
- Where Shell-Fiſh breed, and Seas for ever roar, 


1 ſaw 
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I ſaw a Ship dance on the rolling Tide, 
With curling Smoke adyancing from her Side; THER: a 
Which for ſome Moments my dull Senſe. employs, ; 
Before I heard the thundring Cannon's Noiſe. | 
Then from my Fob Time's Regiſter I drew, 
And from her Sides a ſecond Lightning flew ; 
Full fourteen Seconds of ſwift Time expir'd, 
Before the Sound my liſt ning Ears admir'd. 
Ye learned Heads, that Sound's Progreſſion know. 

My Diſtance from the floating Veſſel how. © * 
Anſwer. The Diſtance of the Ship from you was 
Engliſh Miles, 148 Feet, or 2 Miles Iriſh, 2548 Feet, al- 
lowingSound to move 1142 Feet in a Second of Time. 
. Note, The Sound of a Bell, in the Receiver of an 
Air-Pump, when the Air 1s exhauſted, 1s hardly 
heard; nor a Gun on the Top of Pico Teneriff; but 
inan unexhauſted Receiver, a ſmall Bell may be 
-heard many Paces off, and the further, the more 
the Air is compreſſed. Theſe prove that Sc und de- 
pends on the Vibrations of the ſonorous Body on 

the Air. 1 


But left T tire any with Verſe, I now re- 
turn again to Profe. 


68. There are three remarkable Places, aon 
Terraqueous Globe, to whoſe Inhabitants all 
the Stars are viſible, on three certain Nights 


of the Year. | 

Anſwer. Under the Æquator; for at the firſt part 
of the Night you see one Hemiſphere, or half of the 
Stars. which in twelve Hcurs Time entirely ſets a- 
gainſt Morning. when the other half appears that 
was entirely hid the Evening before: Thus there 
are not only three remarkable Places. but all Pla- 
ces under or near the Æquator; the beſt Time is 
when the Nights are longeſt, if the Places be not 
directly under the Æquator. 


E 3 69. There 


— 
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69. There is certain Place on the Earth, 


above whoſe Horizon Saturn is fifteen Tears; 


and there is another of a conſiderable Diſtance 


from that, which hath Jupiter above five 


Tears without Setting above their Horizon. 


Anſwer. This Place is under or near the Poles, 


where Saturn continues without Setting near fifteen 


Years; as Saturn entred Aries about the Middle of 
March, 170, and paſſeth thro' the fix following 
Signs, entring Libra 20th of September, 1715, which 
amounts to near fifteen Vears; during which Time 
it may be ſuppoſed, that Saturn will be ſeen above 
the Horizon of the North Pole: Alſo rhe other Place 
(mention'd in the Paradox) of a conſiderable Di- 
tance, is the Huth Pole where ꝓupiter might have been 
ſeen from March 1707, till March 1714. | 


70. It may be demonſtrated by the Globe, 
that the Sun, Moon, and ſeveral of the Pla- 
nets, do not move exadly fifteen Degrees 
hourly, from the Meridian of ſeveral Places 
on the Continent of AMERICA, but 
come later to their Meridian than the preced- 


3 ing Day. 


Anſwer. Either it may be ſome floating Iſland ; 
or this may ariſe from the diurnal Advance of the 
Sun, Moon and Planets in their particular Orbe, 
which execed the fifteen Degrees 1 or the 
three hundred and ſixty Degrees of the Equinox by 
the ſaid diurnal Motion of the Planets. 


52. There 


Pg 


e 
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71. There is a certain Wall, in the City of 
Dublin, who/e Situation is due Eaſt and 
Weſt ; yet, tis certain, the Sun will ſbine on 
the North Side thereof before ſix in the Even= 
ing, all the Summer, and on the South Side 
before fix in the Morning. 


Anſwer. The Wall here meant, whoſe situation 
is due Eaſt and Weſt, the North Side is perpendicular, 
the Sun having North Declination all the Summer, will 
ſhine on the North Side before fix in the Evening; 
and the South Side of that Wall hath a. reclining 
Plain, whoſe Reclination is greater than the Latt- 
tude of the Placez then may the Sun {hine on that 
Plain before fix in the Morning all the Summer. 


Or thus, 


The Sun being a great Body, and upon Motion, 
ſome of it will paſs by the Wall before the Whole, 
and conſequently ſend ſome of its Rays on the 
North Side before it be exactly fix o'Clock, which is 
preciſely when the Sun's Center is in a right Line, 
with the Wall, which is a conſiderable Time after 
Part of it ſhines on the North Side, i. e. ſo long as 


the North Semidiameter of the Sun is tranſiting that 


Line of due Eaſt and Heſt. 


72. There are ſeveral remarkable Places, 
above an hundred Miles aſumder, which haue 
no Antæci; and their Periæci are as far 
them as their Antipodes There are al/d two 
Places, above (foe hundred Miles aſumder, 
which have no Periæci, and their Antipodes 
are as near them as their Antæci. + 

; Anſwer. 


A 
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Anſwer. Thoſe ſeveral Places an hundred Miles a- 
ſunder, are all on the Æquator, which therefore have 
no dntaci and their Pericæi are diametrically oppoſite, 
and are allo, conſequently Antipodes. The other two 
Places above five hundred Miles aſunder, which 
have no Periæci, are the two Poles, who are both Au- 


rect and-Antipodes to each other. 


> ta ot. 


73. Tis certainly Matter of Tas, that 
three certain Travellers went a Journey, in 
which, tho their Heads travel full twelve 
Yards more than their Feet, yet they all re- | 

turned alive, with their Heads on. 


"© Anſwer. According to the Corollary of the laſt 
Propofition of the third Book of Wiſton's Euclil. If 
any one ſhould travel over the whole Circumference of the Earth, 
te Way gone over by his Head would exceed that which was 
Lone over by his Feet, by the Difference of Circumferemes; or 
by the Circumference of 4 Circle, whoſe Semidiameter 15 the 
Man's own Stature | | | 
Now ſuppoſe Drake, Cavendiſh, or Dampier, each of . 
them to be two Yards. then will the Diameter be 
four Yards, and the Circumference above twelve 
Yards; whereas did they ride or go on the Top- 
Maſt, there would be fill a greater Difference in 
each of their Voyages round the Globe. | 


74. T hough it be generally affirmd, that 
the Arch of a great Circle, betwixt two Pla- 
bees, is their ſhorteſt Diftance ; yet there are 
two Places fo ſituated, as their Diſtance is 
conſiderably. ſhorter than the Arch of a great 
Grele ; yea, and there be ſeveral Places, be- 
twixt which "tis their longeſt Diſtance. 


Anſmer 
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Anſwer. At the Bottom of the Ocean, ſome deep 
Cave. Valley, Mine. or ſome Places in the Farth, 
conſiderably below the Surface thereof; and for the 
latter Part, it muſt intend the Antipodes, which is 
the longeſt or greateſt Diſtance poſſible. 


75. There are certain Places in North 
Latitude, whoſe longeſt Artificial Day, is 
conſiderably longer, by ſome Hours, than the 
longeft Artificial Day with them in the ſame 
Degree of South Latitude, | 


Anſwer. The North Pole. or near it, becauſe the 
Sun ſpends above eight Days more in the Artificial 
Day, under the North Pole. betwixt Aries and Libra, 
than in the Artificial Day under the South Pole, be- 
twixt Libra and Arie. 


76. Any two Places, of a confiderable Di- 
ſtance from each other, whoſe Bearing is tru- 
ly known, and is not on one of the Cardinal 
Points; yet if a Ship keep continually on 
the ſame Point, on which the Port bears 
off, tho they duly rectiſy the Compaſs, and 
regard both Currents and Winds, it may be 
plainly demonſtrated by the Globe, that iu- 
ftead of hitting it, ſhe will be further and 
* off, and never will hit it on that 
£0108 | 


* 


Anſwer. Such is the Difference between the An 
gle of Poſition and the Rumb by the Compaſs, that 
if the Ship ſteers by the Compaſs, on the ſame 9 
4X : t 
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| that the Port bears off, by the Circle of Poſition, 
At will never hit. | Eo: 


77. There is a certain Place in Great- 


Britain, where, when the Tide is in, one 


may ſee the Sheep feeding on a certain neigh= 
bouring Iſland; yet when the Tide is out, and 
the Water at loweſt, not one can be ſeen, tho 
they be feeding there at the ſame Inſtant. 


= Anſwer... The Place may be the Wharf of Green- 
wich, and the Iſland of Dogs over againſt it. and the 


Appearance cauſed by the Refraction of Sight when 


the Water is high. Se Paradox 18. | 


78. That no Colours are real but what we 
call Red, Yellow, Green or Blue, &c. only 
appear ſo to us, according as Bodies various 
ly receive their Light; and that there are no 


Colours in the dark. 


Anſwer. - Nothing is ſo manifeſt to the Senſe as 
Colour, nothing fo obſcure to the Underſtanding; 
which doubts, whether ir has a real Exiſtence,. or 
whether it only appears ſuch to us, according as 
Bodies variouſly receive the Light; for we judge of 
them otherwiſe in the Twilight. in the Sun, and in 
the Shadow, otherwiſe. beholding them flopingly, 
directly, or thro' a colour'd Glals, Are any Co- 
lours fairer than thoſe of the Rainbow and yet they 
are no more real than thoſe of the Clonds: The 
Whiteneſs we behold in the milky Way, ariſeth 
only from the Light of many ſmall Stars. Pic- 
tures are apprehended well or ill drawn according 
to their Situation: Nay..the. viſible Species are no- 
thing elſe but Qualities ſtreaming from every ter- 
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minated Body, which alter the Medium. filling the 
ſame with their Images, which they diffuſe even in- 
to the Organ. Now Colours are the ſame, being 
Qualities which actually change and alter their dia- 
phanous and illuminated Body: or the Subſtance of 
Light it ſelf, differently reflected from thoſe ob- 
jected Bodies, as in the Caſe of Priſms, &c. And 
to explain this Paradox more fully, extend a Yard 
of Scarlet Cloth, in an uniform Light, then fold 
it, and view one half in the Sun ſhine, the other 
half in the refleted Light, and fold it in and 
out, like the Paper Lanthorns of a Kite, all which 
diligently obſerve. as you move it thro* the vari- 
ous Degrees of Light and Shade, and you will admire 
the vaſt Variety of Colours apparent thereon, none 
of which are more real and inherent one than the 
other, only a Diſpoſition to refle& the Varieties of 
Reds, as lively Carnation, Sanguine, Murry (or ſa- 
ble Black in the dark Shade or Abſence of Light). 
and this Diſpoſition ariſes from the Cloth being 
ting'd in a certain Liquor, whoſe minute Particles. 
are, by reaſon of their Figure and Poſition, adapt- 
ed to refra& the incident Rays of Light after ſuch 
Modification, as to preſent Red, rather Green, Blue, 
Cc. which requires different Degrees of Refrangi- 
_ bility. See Newton's Optics : 


79. No Man can ſee the ſame Particle of 
an Objed with both Eyes at once, nay not 
with the ſame Eye, if the Level of-its viſiue 
Axis be changed. | ö 


_ Anſwer. This Paradox ſeems confirm'd both by 
Experience and Reaſon, 1. Becauſe no Man can 
make the Viſion of both his Eyes equally perfect; 
but beholding a Thing firſt with one Eye, the other 
being cloſed, ſhall conſtantly diſcover it to be 


greater 
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reater in Dimenſions, in the Apprehenſion of one 
ye than of the other. So Gaſſendus Epiſt, 2. Sect. 
17. ceſtiſies that the Characters of his Book appear d 
to his right Eye, by one fifth Part, greater in Di- 
menſions, tho ſomewhat more obſcure, than to his 
left. 2d, Becau ſe of all twin Parts of the Body, 
one is —— more perfect and vigorous than the 
other, which, if not the Effect of Cuſtom, may pro- 
ceed from a more liberal Afflux of Spirits to one 
than the other: or the organical Conſtitution may 
vary a little. as if one Pupil be wider; the Chriſtal- 
line more Convex, Cc. Such like Caules neceſſitate 
a reſpective Diſparity in the Action. 


80. The ſame Object ſpeculated by the ſame 
Man, at the ſame Diſtance, aud in the ſame 
Degree of Light, doth always appear greater 
to one Eys than the other, and that all Men 
ſee diftin#ly but with one Eye at once, contra- 
. ry to that Axiom, That the viſive Axes of 
both Eyes concur and unite in the Object. 
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Anſwer. Notwithſtanding the Repugnancy of this 
Paradox to common Opinion, yet its Verity ought 

to be aſſerted; for the Axes of the Eyes were ſo or- 
dain'd by Nature, that when. one is intended the 1 
other is relaxed, nar can they be both employ'd at | ;z 

| once, tho* both at once may be relaxed, becauſe of 
the Paralleliſm of the Motion of the Eyes, which is e- 


— 
— 22 cob 6 


vident to Senſe: Nor is there more Neceſſity to uſe 

both Eyes, than both Arms or Legs at once; for 

Inſtance, look but at the Top of your own Noſe, 
* and you will be ſoon convinc'd that you cannot 

® diſcern it with both Eyes at once, but the right 

Side with the right Eye, and the left Side with the 

4 left Eye; for when the Axe of the right Eye is _ 
| | p verte 
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yerted to the right Side of the Noſe, the Axe of 
the left muſt be converted towards the left Ear. 
For a further Illuſtration, in the Chamber ſer up a 
Staff, retreat a few Feet, and fix your Head againſt 
the Wall, then ſee what Pane of Glaſs, or Part 
thereof the Sraff hides from the right Eye, when 
the left is ſhut; alſo, without moving the Head, 


ſhut the right Eye and open the left, and fee what 
Part of the Pane is then hid, which will be very 


different from the former, and their Diſtance aſun- 


der is called the Parallax of Sight; then open both 
Eyes, and view if the 4xes of both did meet and 
unite in the Staff, as is generally ſuppoſed, then, 
of Neceſſity, would you obſerve the Staff to eclipſe 
either both Parts of the Window together, or 
the Middle of the Parallax; but you ſhall obſerve 
it to do neither, but only one of the Parts. and 
that on which you ſhall fix one of your Eyes more 
intently than the other: Hence we may, with Gaſ- 


ſendus, aſſure the Gunners that they ſhall ſhoot as 


right with both Eyes open as only with one: Thus 
in confus'd and imperfe& Viſion; tho? it may be 


truly ſaid, a Man doth ſee with both Eyes at once, 


but not diſtinct and perfect, there being ſeveral 
Degrees of Viſion. 


81. That the Matter of a Body, when ra- 
reſy d, doth poſſeſs no more of true Place than 


. the Matter of the ſame Body condenſed. 


Anſwer. When a Fleece of Wool is diſtended, we 
ſay tis made more rare, and when compreſt more 
denſe; now the Rarefaction conſiſts in this, that 
the Hairs formerly united are diſunited, and the 
Spaces betwixt them become larger, in which no 
Particle of Wool is contain'd, and Denſity is quite 
the contrary; now tho a Fleece of Wool expand- 
ed includes a greater _ therein than when 

com- 
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compreſt, yet the fingle Hairs thereof take no great- 
er Space in either Capacity; for no Hair can poſſeſs 
more Space than 1ts proper Bulk requires, but the 
empty airy Spaces intercepted, are enlarged in the 
Rarefaction and diminiſhed in the Compreſſion : 
Hence tis true, that the Matter of a Body rarefy d, 
i. e. the ſundry indefinite Particles poſſeſs no more 
of true or proper Place than the Matter of the ſame 

Body condenſed, though the Surface of the ſame 
Body may poſſeſs more Place, when rarefied than 
when condenſed, becauſe then. it not only takes in 
the Particles of Space occupied by the Particles of 
Matter rarefied, but alſo all the enlzrg'd Vacuities 
interſperſed. | 


82. A certain Traveller, of unqueſtionable 
Integrity relates, he, in the Faſt Indies, 
ſaw Sun, Moon and Stars all at once, at Noon» 
Day Tea, aud in the Reign of Tiberius, 
the Sun was ſeen to ſet at Noon, when it was 
Full- Moon; and tho there was Darkneſs a- 
bove the Earth, yet was there Light under it, 
nay, that very Darkneſs became a Light, and 
in a few Days two real Suns, not mock ones, 
aroſe in one Day, within a few Hours of each 
Gt her. | 


Anſwer. This conſiſts of ſeveral Parts. as to the 
firſt, Father Kircher, in his Deſcription of the Sub- 
terraneous World, Lib. 2. tells us. that by the Help 
of a . we may percetve the Sun, a Body of 
Fire unequal in its Surface, compos'd of ſeveral 
Parts of a different Nature; ſome fluid, ſome ſolid, 
and that his Disk is a Sea of Fire,” wherein one 
may perceive an eternal Agitation of the Wore of 

7 Flame, 
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Flame, that in ſome Parts of it there ariſes a deal 
of Smoke: Now *tis very probable, that a vaſt 
Quantity of Smoke might intercept and hinder the 
Brightneſs of the Sun; as in 1547, from the 4th 
ro the 28th of Auguſt, the Sun appear'd reddiſh, and 
not ſo bright as the Moon in her total Eclipſe, ſo 
that then there were many Stars viſible at Noon- 
Day, which being as bright as at other Times, 
plainly ſhow, the Px'd Stars receive not their Light 
from the Sun. but are rather ſo many Suns them- 
ſelves, at an indefinite Diſtance. 

As to the latter Part of the Paradox, becauſe the 
Reign of Tiberius is mention'd, probably that pre- 
ternatural Darkneſs which happen'd at our Savi- 
 our's Crucifxion, which was then . Full-Moon, is 
meant, and the Darkneſs began at Noon, or 6th 
Fewiſh Hour, and continued to the gth, which mi- 
raculous Darkneſs alſo, proved a Light to Dyoniſſus 
the Areopagite of whom it is reported, that behold- 
ing it, he ſaid, Either the World 45 at an End, or the God 
ef Nature (ſuffers; and in a few Days, i. e. on the third 

Day early in the Morning, before Sun-riſe, aroſe 
the very Sun of Righteouſneſs, who was, and is. The 
true Light that enlightens every Man coming into the World ; 
according to Fohn 1. 9. | 


$3. There are /everul Places on the Conti- 
nent , EU ROPE, where, at ſome certain 
Seaſons of the Year, if a Feather and Globe 
of Lead were let fall exactly together, the 
Feather will reach the Bottom as ſoon as the 
Lead; which Places, then, are of ſuch deteſt= 
able Quality, that if a Sparrow, never ſo live- 
Iy, ſhould chance to fly over it, would immedi- 
ately fall down in a Swoon, which upon breath- 
F 2 ing 
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ing on, in the Turn of an Hand, will revive 
and be as brisk as ever. KG 


Anſwer. In any Place where the Air-Pump is, . 


and at any Seaſon when the Receiver is exhauſted 


of the Air within, ſuch ſtrange Effects will happen: 


and by breathing upon, in tbe Turn of an Hand, is intend- 
ed the Re-admiſſion of the Air, whereby the Spar- 
row will revive again. | 


84. On the Continent of ASIA, there is 
a certain Country, ſome of whoſs Inhabitants, 
though they live not many Hours, yet they breed 
and bear without Food or Care, and their Ge- 
nerations have continued many Ages, where 
alſo the very Deſart affords them vegetable 


Springs of Water. 


Anſwer. Nivarette tells us of a Tree called the 
Bejuco, which twiſting about other Trees, with its 
End hanging downwards, and that Travellers cut 

the Nib off it, and reſently a Spout of Water 
runs ont from it as clear as Chryſtal, enough and 
to ſpare for fix or eight Men. I drank (ſaith he) 
ro my Satisfation, of it, and found it cool and ſweet, and 
would drink it as oft as T found it in my Way; it is a Fuice 
and natural Water. *T'is the common Relief of the Herdfmen 
on the Mountains, when they are thirſty they lay hotd on the 
Bejuco and drink their Fill. Collect. of Voyag. Vol. 1. 
pag. 355. this then is a delectable vegetable Spring 
of Water. Alſo, if an Inſe& may be term'd an 
Inhabitant, Swimmerlim mentions the Fphemeron, 
which is both an unuſual and ſpecial Inſtance of 
the Brevity of Life, and a wonderful Inſtance of 
the ſpecial Care and Providence of GOD in the 
Conſervation of the Species of that Animal: me 
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iſt, As an Animal, whoſe Life is determined in a- 
bout five or fix Hours, it needs no Food. 2d. As to 
its Generation, in thoſe five Hours of its Life it per- 
forms that and other neceſſary Offices of Life; for 
in the Beginning of its Life it ſheds its Coat, and 


that being done, and the poor little Animal there- 


by rendred light and agil, it ſpends the reſt of 
its ſhort Time in frisking over the Waters, and, 
at the ſame Time, the Female droppeth her Eggs on 
the Waters, and the Male his Sperm on them, to 
impregvate them; theſe Eggs are ſpread about by 
the Waters, and deſcend to the Bottom by their 
own Gravity, and are hatch'd, by the Warmth of. 
the Sun, into little Worms. which make themſelves 
Caſes of the Clay and feed on the ſame, withour 


any Need of Parental Care. 


85. 'Tis as demonſtrable as wonderful, that 
Mathematicians may draw Lines both firait 
and circular, which ſball always approach 
nearer and nearer to a given Line, even unto 
Infinity; but either will never be joyn d to it, 


or if joyu 4 will never unite or meet, ſave in 


one ſingle Point; and tho the Angles formed - 
at the ſaid Point may be diminiſhed by Arches, 
yet cannot ſo much as be biſſeted by any right 
Line whatever, and ſaid Angles are both 
greater, equal and leſs than a right Angle. 


Anſwer. The Corollaries of the 16th Propoſition 


of third Book of Whiſton's Euclid, aforeſaid will 


illuſtrate this Paradox, to which I refer, when I have 
told my Reader that this Paradox means, not only 
the Angle of Contact, but the Approach of the 
Aſymptotes to an Hyperbola, both infinitely pro- 

than any given one, yet 
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never concurring with it: By this Propoſition, is 

plainly inferr d the infinite Diviſibility of Matter, 

Lines and Points. 
86. There is a certain Ilaud in the Con- 

tinent of EUROPE, /ome of whoſe Inha- 


bitants are of ſuch exquiſite Sight, that even 


with ove of their Eyes, they can actually behold 
ten Moons, real and true, all at once, above 
their Horizon, yea, and ten Limes the Number 
of Stars beheld by others with both their Eyes 
at the ſame Inſtant : Tea, ſuch wonderful Pro- 
perties have theſe fingle-firhted few, that in 
T hings ſmall and near, which eſcape the Sight 
of their Neighbours, they behold new Worlds 
of Wonder, ſee all the diftin# Parts and Func- 
tions of thoſe minute Animals Nay, like Cats, 
they can ſee in the Dark, and in an Inſtant, 
and in the Dark alſo, draw, to the Life, and 
paint in lively Colours, far beyond Michael 
Angelo, or any other, in the beſt Light and 
longeft Time. Laſtly, ſuch dextrous Hands 
have they, that in the Turn of an Hand they 


can command the Sun, Moon and Planets to 


riſe and ſet and perform their diurnal Revolu- 
tions and their annual ones in a few Minutes, 
and predid their mutual Eclipſes for many 
Tears to come. 

Anſwer. Any Ifland, any where, provided there 
be Mathematicians furniſh'd with exquiſite Tele- 


ſcopes, which will ſhow the five Satellites or Moons 
of urn, the four Moons of Jupiter, and our —_ 7 
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all which are ten in Number, ſuch will ſee-through 
them ten Stars for one beheld by our Eyes not al- 
fiſte& with the like; nay, in the milky Way, where 
we can't behold one, they will fee an innumerable. 
Company ſo cloſe and thick ſet, that their united. 


. faint Light cauſe that Whiteneſs which gives it the 


Denomination aforeſaid. The Middle Part of the Pa- 
radox reſpects the Wonders of the Microſcope, and 
the next intends the admirable and inſtantaneous 
Painting to the Life, perform'd by the Obſcura Ca- 
mera (or dark Room) of the Philoſophers; and the 
Laſt means the noble and uſeful Invention of the 
Orrery, which ſhows, by one Turn of the Hand, the 
viſible Revolution of the Earth, Moon, Venus and Mer- 


cum, their Mutual Aſpects, Eclipſes, Cc. for any 


Time paſt, preſent or ro come. 


T be Periodical Revolution of the Moons of Saturn and Jupiter 


D. H. M. S. D. H. M. S. 
I 21 18 31 | 1 18 28 00 
Next 2 17 41 27 Next 3 13 14 00 


Saturn. 4 13 47 16 Jupiter } 7 3 43 00 
I5 22 41 11 16 16 32 oo 
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87. There is a certain Iland in E U- 
ROPE, for which, in four or froe certain 
Months of the Year, if the ableſt Aftronomers 
the World has, would calculate the Moon's 


Riſing, they would not only differ in Minutes 


a+ ww »H my 


and Seconds, but whole Hours; and from 


which if they take a Journey in one Part, 
their Shadows will diſappear; in another they 
will circuit all Parts of the Compaſs. 

; F ; ** | , 17 ( 5 N : 
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Anſwer. This may reſpe@ the Variety of Riſings 
of the Planets and Stars, as to one the Coſmical® the 
other the Acronical, the third the Heliacal, the 
fourth the true or apparent Diurnal Rifing of the 
Moon: Each Aſtronomer, tho“ exactly true, reſpect- 
ing that particular Riſing, will differ om the reſt, 
not only in Minutes and Seconds, but Hours and 
Days: The latter Part of the Paralox reſpects the 
Diverſity of Shadows; under the Poles or Polar 
Circles the Shadows move all round about, under 
the Tropics no Shadow at all when the Sun is in the 
Zenith; but in the North Temperate, our Noon Sha- 
dow is always North, and in the South Temperate, 


always South. 


88. To ſeveral Parts of this Globe, there 
be certain Planets, which. are fo far from 
coming to an Oppoſition, that they form neither 
Trine, Square nor Sextile Afpe# with the 

Sun and there be other Places, where, if 
Folie hriug a Mariners Compaſs, though never 
" ſo well touched and refified, the Needle is of 
no Service, becauſe it will turn indifferently, 
to any Point of the Compals, tho" either 


Tron nor Loadſtome be near. 


> Anſwer. Venus and Mercury. whoſe Orbits are con- 
tain'd within the Orbirs of the Earth, never form 
fo much as a Sextile Aſpect with the Sun: And in or 
near the two Poles of the Earth. the beſt Needle 
turns indifferently ro any Point of the Compaſs. | 


8 9. There be ſeveral Dlanets or wandring 
Stars, which at certain Times, appear and 
diſappear, whoſe Light decreaſes as they come 

PT. towards 
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towards the Earth, and i nereaſes as they go 


from the Earth; yea, fo tranſparent are they, 
that the ſmalleſt Stars may be ſeen through 
them. Yea, and there be others ſo opake, that © 
in Conjun#ion with the Sun, they appear as 
pots in his Face, and the further they go 
from us the bigger they appear. | 


Anſwer. The firſt Part reſpects Comets which 
wander through all the Orbits of the fixed Stgrs, 
and do decreate in Light as they come towards the 
Earth, and increaſe as they $0 from it; through 
whoſe Tails the fixed Stars of the 6th Magnitude 
may be ſeen: The other opake Planers, which ap- 
pear as Spots now and then in the Sun's Face, are 
Venus, Mercury, and the Moon which appears bigger in 
the Horizon when further from us, than in the 
Meridian when ſhe is above three «thouſand Miles 
nearerus, as in Paradox 19. The Cauſe of which Phæno- 
menon ſome attribute to the Refraction, others to the 
Picture in the Bottom of the Eye, others to the Judg- 
ment in nr Diſtances, ſays Graveſand, Vol. 2. N 731. 
If we look at known Objects we judge from the 
apparent Magnitude and Colour which depends up- 
* on the Biꝑneſs of the Picture in the Bottom of the 
Eye, and this on the Angle under which the Object 
* 15 ſeen. 

Now *tis well known to Aſtronomers, the Pic- 
ture of the Sun in the Bottom of the Eye, 1s the 
ſame in both Caſes, and that of the Moon is leſs 
when it appears near the Horizon, becauſe ſhe is 
farther off by a Semidiameter of the Earth, which 
bears ſome Proportion to her Diſtance from the 
Earth, though little with reſpe& to the Sun's Di- 
ſtance from us, yet they appear. greater near the 
Horizon by reaſon of the Interpofition of the 


Fields and Houſes betwixt us and that Part of the 
Heavens 
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Heavens: Alſo they appear nearer to us, and of a 
different Colour, becauſe of the Dimneſs, Groſsneſs 
and Denfity of the lower Atmoſphere, the Body of 
me Air is twelve times greater near the Horizon 
than near the Zenith, thro* which the Rays of the 

Sun paſs; this not only magnifies the Refraction, 
bur to dims its bright Rays, that without hurting 
the Eyes we can look upon him Rifing or Setting; 
but not ſo when on the Meridian near the Zenith; 
becauſe its Rays hitting againſt an infinite Number 
of Particles in the Air near the Horizon are re-. 
flected or abſorb. 1 

Howbeit, if we ſee the Bodies above-mentioned 
thro” a Tube, this apparent Diſtance vaniſhes, as 
alſo the Magnitude which is deduced from 1t: From 

our Childhood upwards, and fo continually, we 
join the Idea of Diſtance with the Increaſe of ap 
parent Magnitude, whereby the Idea's are ſo clotely 
joined that they cannot be ſeparated, not even in 
thoſeCaſes in which we know they lead us into Error. 

Moreover, Refraction cauſes the horizontal Sun 
and Moon to appear of an oval Figure; for their 
inferior Limbs are more refracted and raiſed higher 
than their ſuperior Limbs are; and therefore theſe 
two Limbs will ſeem-nearer to each other, while 
the Ends of the horizontal Diameter being equally 
re fracted, keep the ſame Diſtance. 

The Hench obſerved, that an Object which at Break 
of Day appeared in our Horizon or level Line, or 
a little above it, a little after Sun-Riſe, appear'd 
below it; and the ſame Appearance they found in 
the Evening; for the Object before Sun-Set appeared 
below the Level, which ſoon after Sun-Set would 
appear in it. in ſo much that in about half an 

our's Time the Difference has been obſerved to be 
no leſs than three Minutes, the Cold of the Night 
condenſing the Vapours, making them of different 
Denfiry, cauſes the Refraction aforeſaid. Nay, 


three Points which appear at one Time in a ſtrait 
| Line, 


A 
” 
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Line, have at another Time, within half an Hour, 
appear'd out of it conſiderably. Hence, even the 
Sight it ſelf that is the Ray of Light, paſſing from 
Point to Point thro? the Air, is not a ſtrait Line, 
as to its Pofition. by reaſon of the different Re- 
fraction which is in the Medium of the Air. 


90. There be many Places of the Earth, to 
whoſe Inhabitants the Sun and above twice 
ſeven Planets, may be all viſible in one cer- 
tain Night of the Year, aud one of the ſaid 
Planets, tho it ever changes, yet ſtill, to 
them, turus always the ſame Face. 


Anſwer. The five Moons of Saturn, the four Moons 
of Fupiter and our Moon, which make ten Moons, 
befides the uſual Planets Yenus and Mercury, which 
are inferior, and Saturn Fupiter and Mars, which are 
the ſuperior Planets, beſides the Earth. Howbeit 
all theſe Moons are viſible only in thoſe Places 
where are extraordinary Teleſcopes, and only in 
thoſe Nights when they ate out of the Shade of 
their primary Planets, about which they roll. 2d, 
Our Moon, tho' ever changing. as to her Phaſes. 
continually increaſing or decreafing in Light; yet 
becauſe her periodical Revolution, about her Orbit 
and Axis, is perform'd exactly in the ſame Space 
of Time; therefore the Mocn's Axis keeps its 
Paralleliſm, and ſtill obverts the ſame Hemiſphere 
or Face to the Earth, which, as to its Illumination 
and Obſcuration, is continually changing, according 
to its Receſs from and Acceſs to the sun. 
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1. There is a certain Fire which' burns 
at a Diftance, and yet thoſe that are ſeveral 
Yards nearer and between, are not ſo much as 

warm'd 
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warm d by it; nay, its Heat is greater the 
further it is from us, and the leſi the nearer 


it is to us. | g 


Anſwer. This muſt be the Sun, which appears like 
a burning Ocean, whoſe Beams ſcorch and burn near 
the Earth, at the Foot of a Mountain; yet on the 
Top of Pico Teneriff,, which is many Yards nearer to 
it, the Sun's Reflection ſcarce reaches or warms ; 
where the cold Air continually changes for freſh. 


Moreover, the Sun's Heat, every Body knows, is 


reateſt in Summer, when he is furtheſt from us, and 
eaſt in Winter when he is neareſt to us; for the De- 
grees of Heat and Cold do not altogether depend 
upon our Diſtance from the Sun, the Difference of 
which Diſtance is but ſmall, and bears lictle Propor- 
tion to the Sun's Diſtance from us; but there are 
other powerful concurring Cauſes which have cer- 
tain Effects. For firſt of all, the direct Force of the 
Sun's Rays, 1s much ſtronger than when they are 
receiv'd obliquely; becauſe there are much fewer 
Rays in the ſame Space, when the Rays fall oblique- 
ly than direct: Beſides in Winter, when the Sun is 
neareſt to us, as aforeſaid, his Rays or Beams pals 
through a much greater Quantity of Air, and are 
deeper immers'd in our Atmoſphere than they are 
in Summer when the Sun is furtheſt off us. Again, 
in Summer we have ſixteen Hours Sun-ſhine, and but 


eight Hours Night, but in the Vinter the quite con- 


. therefore no Wonder that the longer any 
hard Body is expoſed to the Fire the hotter it ſtill 
rows; for the Action of the Sun. by which all Bo- 


dies are heated. is not tranſient, as its Illumination 


is. but permanent: For this Cauſe, tis hotter under 
the Tropics than the Æquator it ſelf, becauſe the 
Days are longer by an Hour an half there than un- 
der the Line, from whoſe Zenith the Sun recedes 
three Degrees in three Weeks Time; but is about 

e 4 two 
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is about two or three Months going ſo far from the 
Zenith under the Tropics. 


92. There is one certain Place of the World - 
where the Planets, both Inferior and Superi- 
or, may be beheld conſtantly to move forward, 
in the ſame regular and uniform Tenor; tho 
to moſt Places of the Earth they appear at the. 
ſame Time to be ſtationary, Retrograde, or to 
move very unequatly. „ el 


g EY . 5, 1 

Anſwer. At the Sun, the true Center of the 
World's Syſtem, the Planets move all regular and 
direct; tho' to us, out of the Center of their Or- 
bits, they appear ſometimes Direct, ſometimes Re- 
rrograde, and ſometimes Stationary. | | 


93. Of all the Stars in a Star-light Night, 
tho their Numbers ſeem near ana, and 
FLAMSTEED has given a Catalogue of 
three thouſang, yet it will be hard for a pier= 
cing Eye to reckon, at any Time above an hun- 
dred; notuithſtaudiug in a. clear Winter's 
Night, without Moon ſhine, at firft View they 
ſeem to be innumerable. | 


Anſwer. This Appearance is only a Deception of 
our Sight, arifing from their vehement and ſtrong - 
Twinkling, while we look upon them confuſedly 
and without reducing them to any Order; yet 
that in Reality their Number is next. to infinite, 
appears from the - Diſcoveries - the Teleſcope has 
made; for Dr. Hook, with only his twelve Foot Pe. 
leſcope, numbers ſeventy eight Stars in the Com- 


paſs of the Plejades, where only fix appear to the 
| G - naked 


* 
25 
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naked Eye;. and Anton.. Maria de Reita, affirms; he has 


numbred, in the ſingle Conſtellation of ORION, 


two thouſand. 


of the Earth about its Axis, and the annual 
Motion of the ſame about its Orbit, yet haue 


 ſunary Aftronomers attributed a third Motion 


zo the Earth, i. e. that whereby the Paral- 
leliſin of its Axis is maintain d, which others 
affirm is no Motion. 

| Anſwer. The Paralleliſm of the Earth, or that 
conſtant Poſition of the Earth's Axi, which, in e- 
very Point of its Orbit, is parallel to it ſelf in any 


other Point; which never changes its Direction, but 


always looks to the ſame Point of the Heavens, 
doth neceſſarily follow; if the Earth hath no other 


Motion but that round the Sun and the other 


round its own Axis. For tho' all the Diameters 


of the Earth will conſtantly change their Poſition 
by this Rotation about irs Axis. except the Axis a- 
lone, which will remain at Reſt (like the Center 
in a Circle) in its former State, the Points in the 
Axis being the only Points in the Body which 


| have no Rotation. 


95. There are ſeveral Planets ſaid to be in 
Conjun#ion with the Sun, not only when they 
appear in the ſame Degree of their Orbit with 


-, we 
94. Notwithſtanding the diurnal Motion © 


the Sun, but when they are in that Degree of 


their Orbit diametrically oppoſite to the for- 


mer. 


Anſwor. 
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4 The ſeveral Planets are Venus and Aſercu- 
ry, who have a two-fold Conjunction with the Sun, 
both in the ſuperior and inferior or oppoſite 
Points of their Orbits; in the firſt they are like 
Spots between the Sun and us, and in the laſt the 
Sun is between us and them. | 


96. There are ſundry Places of the World, 
when coldeſt much hotter than any Part of the 
Torrid Zone, and yet no burning Mountain; 
and other Places, when hotteſt much colder 
than our Frigid Lone. 4. 


Anſwer. The firſt muſt be in Vins or Mercury, and 
the laſt muſt be in Saturn or Fapiter. * 


97. What Seas have their Waters freſh, 
and 16 Tide neither ebbs nor flows © And 
what Straits and Springs have their Waters_ 
falt © and the Reaſons why. 


Anſwer. The Dead Sea, the Euxine and Baltic Seas have 
freſh Water and no Tide; and the Streights of Da- 
vis, Hudſon and Frobifher are ſalt, becauſe the Balite 
Sea has many Iſlands at the Month of it, that it 
takes not in that Quantity of Water from the 
main Ocean, but receives more from the many freſh 
Water Rivers which diſcharge themſelves into it 
from POLAND, RUSSIA and SWEDEN; the 
like concerning the Euxine. And in Burgundy and 
Lorain there are Springs which ſend forth ſalt Water; 
becauſe they diſſolve the Salt, which they meet with 
in the Earth as they run along. 
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98. What is the Reaſon of the Cobæ ſn o 
co well polifſh'd Glaſſes wy Fn be — 
fo hard that three Quarters of an Hundred 
Weight, faftened to the lower, will not ſepa- 
rate it from the upper one ? 


Anſwer. Dou btleſs the Preſſure of the Atmoſphere, 
which preſſing hard upon the obverted Planes of 
thejGlaſs or Marble; and there being no Air be- 
tween, to reſiſt the external Preſſure, there muſt 
neceſſarily follow the Cohæſion aforeſaid : For in 
aan unexhauſted Receiver one Pound Weight fuf- 
- ficed to part two ſuch Marbles, that no leſs than 
eighty Pound Weight, in an open Air could ſe- ( 
parate them. This Experiment of the famous ; 
BOTL, confirms the Preſſure of the Atmoſphere, 
and the above Solution. 


kc bd © QA Bet ox oat ax Bro. aA. 


Dis reported by the Duke of Genoa 
PRs a Ship was found in Salter with 
the Bodies of forty. Men in it. Alſo another 
Ship, in the Bottom of a Lake in Italy, which 
laft was ſuppoſed to be ever ſince the Reign of 
Tiberius Ho got they there © 
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Anſwer. That the firſt could not be from Noah's 
Time, becaufe Navigation. eſpecially on the Ocean, 
was not grown to ſuch a Perfection in his Time as 
to make Ships of that Bigneſs and Anchors of that 
perfection. z2dh%, If ſuch Ships had been, it might 
probably happen that ſome other Men or Creatures 
might have eſcaped with Life. beſides thoſe in the 
Ark. 3dly. How could a Ship, of that Bigneſs, be 


carried fix hundred Feet under Ground? certainly 
h twelve 
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under the Horizon eighteen Degrees; and until ths 
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twelve Months, much leſs forty Days, Rain could 
not reduce the Land to ſuch a Quagmire.  _ 
Next, A ſubterraneous Navigation ſeems a rifi- 
culous Suppoſition;z wherefore, tor aſſigning a Cauſe 
ſufficient, [ conceive, there cannot be a more pro- 
bable one than the Effect of Earthquakes, Suppoſe 
then that Part of Switzerland was the Bottom of 
the Sea, when this Veſſei was directly over this 
Place, and an Earthquake happen'd juſt underneath, 
which did raiſe the ſame above the Level of the 
Water as much as 'tis now, and cloſing the Gap, 
incloſed both Water, Ship, and Men, which it had 
ſwallowed. | 


100. That there is another more powerful] 
Cauſe of the Twilight than the Refledion of 
the Earth's Atmoſphere. 


Anſwer. There is an Æthereal Air or Atmoſphere 
round about the Sun.. which ſhines after the S1n's 
Body is fer, this Orb of the Sun's Atmoſphere riſing 
ſooner and ſetting later than the Sun it ſelf. ſhines 
out at Mornings and Nights in a circular Figure, it 
being a Segment of the Sun's Atmoſphere, cut by 
the Horizon. and its Light is quite of another Sort 
than that which is made by the Reflection of our 
Atmoſphere, but its Duration is much ſhorter. 

P. Nonnius to find the Length of the Twilight, 
watch'd the Time after STn-Ser;” when the Twilight 
in the Weſt was ſhut in, ſo that no more Light ap- 
pear'd there than in any other Part of the Sky 
near the Horizon: Then, by one of the known 
fixed Stars having taken the true Hour of the Night, 
found, by (ſeveral Nights Obſervation, that at the 
Time of. ſhutting in the Twilight, the Sun was 


Sun was deprels'd ſo low, the Twilight conti- 
G 3 ; The 


, nued. 
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The sun being in the Winter Tropic maketh the 
longeſt Twilight, and from thence; as the Days in- 
creaſe the Twilight decreafes until it comes to the 
ſhorteſt, which is in a certain Parallel between the 
Tropic and Equinoctial, the Declination whereof 
is found by this Proportion: As Co- tangent of the 
Latitude to the Sine of the Latitude, fo is the Tan- 
gent of nine Degrees to the Sine of the Declination 
of the ſaid Parallel. But before the Crepuſculum 
or Twilight comes to be the ſhorteſt, there is another 
Parallel, in which the Crepuſculum is equal to the 
Crepuſculum of the Equino@ial, which is found b 
this Proportion: As Radius to the Sine of the Lati- 
tude, fo is the Sine of eighteen Degrees to the Sine 
of the Declination of the Parallel tought. 


PART 


AN 


APPENDIX, 


Containing ANSWERS to the 


Hundred Arithmetical Problems left un- 
anſwered in HI LL's Arithmetick and 
ALEXANDER's Agebra. 
1. A &@3Y 20 find a _ 40 2 
ing multiply d hy 3, ſubftrad- 
S& EI ing 5 from the DProdud, and 
2 ED dS the Remainder divided by 2, 
2 if the Number ſought be ad. 
ded to the Quotient, that the Sum may be 40. 


Anſwer. The Number is 17. 
2 To 
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2. To fing a Number, which being multi- 
plied by 12, and 48 added to the Product, as / 
much may be produced, as if the ſume Num- of 
ber ſought were multiplied by 18. 


Anſwer. The Number is B. 


3. To find a Number,- to which if 11 be 

added and 7 ſubfiraed from the ſame Num- 
ber (viz. the firſt) the Sum of the Addition 
may be double the Remainder. 


. Anſwer. The Number is = 25. 


4. To find a Number, to which if its double 
{triple, quadruple, &c.) be added, the Square 
of the ſame Number may be produced. 

Anſwer. Let b = multiple, then the Number 
=b-+1 7 


| 5. To find a Number, which if added to. 
it ſelf, and the Sum multiplied by the ſame ; 


and the ſame Number ſtill ſubſtra#ed from the 
Product And laſtly, the Remainder divided 


by the ſame, that it may produce 13. | 
Anſwer, The Number is 7. | 


6. To divide the Number 16 into 2 Parts, 
fo that the Square of the greater Part may 
exceed the Square of the leſs by 32. 
Anſwer. The Numbers are 9 and 7. 


7. 25 
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7. To divide the Number 36 into 2 Parts, 

ſo that if 12 be added to the firſt. and 6 to 
tbe ſecond, the former may be the Double of 
the latter. | 


Anſwer. The Numbers are 24 and 12. 


8. Let the Line AB {of 70 Parts) be 
divided any how in C {/o that AC may be 
42, BC 28) it is required to divide the ſame 
Line again in another Poind: For Example, 
in D, ſo that the Rectangle 4 DC may be 
775 to the Square DB. Let the Segment 

D be enquir'd (which being obtain d AD, 
DB will be known. } | | 


D 
Anſwer. The Segment CD required is = 8, 


9. Let the Line EF be divided any bow 
in & (/0 that EG may be 6, & F 4) it is re- 
 guiredtoproduce this right Line EF (for Exams 
ple unto H) ſo that the Rectaugle EHF may be 
equal to the Square GH; the Length of FA 


is. required. 
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| Anſwer. The Length of EH ſought is 8. 


Fo. A General diſpoſing his Army into a 
Square Battle, finds he has 284 Soldiers over 


and above; but increaſing each Side with one 
Soldier, he wants 25 Soldiers to fill up the | 


Sgaare 5 How many Soldiers had he? 
Anſwer. He had 24000. 
11. A certain Captain ſends out = of his 


Soldiers + IO; there remains : þ 15. 
many Soldiers had he ? 


Anſwer. He had 150. 


12. There is an Army to which if you add 
2, & and 2, of itſelf, and take away 5000, 
the Sum total will be Iooooo. What was 
the Number of the Army ? 


Anſwer. Fhe Number was 60000. 


13. In the Rectangular ABCD, the Dif- 
ference of the greater Side' AB, and of the 
eller Side BC is 12; but the Difference 

the Squares of the Sides 1680. What are 
the Sides of the Rectangle ABCD ? 


Anſwer. 
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Anſwer. Length = 76, and Breadth = 64. 


14. The Length DE of the Rectangle 
DEU, is twice the Breadth EF; and the - 
Sum of the Squares of the Length and Breadth 

is ten times the Sum of the two Sides DE, 
EF. What are the Sides of the Rectangle 
DEFG? 1 


Anſwer. The Sides 6 and 12. 


115. To find two Numbers in the Proportion 
| of 2 70 3, whoſe Produd, if they be multipli- 
ed by one another ſball be 54. | 


| Anſwer. The Numbers are 9 and 6. 


16. To 


= * 


” $4 Arithmetical Problems fel. 


16. To find two Numbers whoſe Ratio is 
o one another as 4 to 5; and the Sum of the 
Squares of both is 2624. 


Anſwer. The Numbers are 40 and ze. 


17. To find the fide of a Square, whoſe 
Area is to the Jum of the ſides in a given Ra- 
tio, as 45 to 12. 


Anſwer. The Side is 15. 
18. To find the fide of a Cube, whoſe Su- 


perficies is to the Solidity in a given Ratio, 
as 6 to 11. 


Anſwer. The Side is 11. 


19. A certain Man hires a Labourer, on 
_ this Condition, that for every Day he work d 


he fbould receive 12 Pence, but for every Day 
he was idle be ſbould be mul#'d 8 Pence. | 
When 390 Days were paſt, neither of them 


were indebted to one another. How many 


Days did he work, and how many was be 


idle © 


Anſwer. He wrought 156 Days, and was idle 234. 


20. A certain Gentleman hires a Servant, 
aud promiſes him 24 Pounds yearly Wages, 
| together 
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together with a Cloak. At 8 Months End 
the Servant obtains Leave to go away, and 


age of his Wages receives a Cloak + 13 
Pounds. How much did the Cloak cof 6. 


Anſwer. It coſt nine Pounds. 


21. A Perſon being asked how old he was, 
anſwered, If I quadruple * of my Tears, and 
add f them + 50 to the Product; the ſum 
will be ſo much above 100, as the Number of 
my Tears is now below 100. 


- Anſwer. His Age was 36 Years. 


22. One being asked what Hour -of the 
Day it was, anſwer d, The Day at this Tims 
" is 16 Hours long; if now x of the Hours paſt 
be added to ; of the Remainder, you will baus 
the Hour deſired, reckoning from Sun=Riſing. 


Anſwer. The Time from Sun-Rifing is 9 7 and 
conſequently the Time of Day was 15. 


* 23. From Norimberg to Rome are 140 

Miles 4 Traveller ſets out at the ſame Time 
From each of the two Cities, one goes 8 Miles 
a Day, the other 6. In how many Days 
From their firft ſetting out will they meet one 
another, and hom many Miles did each of 
them go? | | 

Anſwer, They']| meet in 10 Days, when the one 
has gone 80 and the other 60. . 

24 4 
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2᷑4. A certain Meſſenger goes 6 Miles eve- 
 #y Day: 8 Days after, another follews him, 
and he goes 10 Miles a Day. In what Num- 

ber of Days will he come up to the firſt. 


Anſwer. In 12 Days. 
25 4 certain Meſſenger goes 6 Miles a Wo; 
Day; and after he has gone 56 Miles, enc- f 


ther follows him who goes 8 Miles a Day. 
I how many Days will he come up to bim? 


Anſwer. In 28 Days. 


26. One bought 3 Books, whoſe Prices were 
in Proportion as 12, 5, 1: If the Price of 
the firſt be doubled, of the ſecond tripled, of 

the third quadrupled ; the Sum of theſe Pro- 
duds will as much exceed 10 Crowns, as the 
Sum of the Prices of the greateſt and miadlt'is 
below 5. How much did the ſaid Books 


coſt © | 


Anſwer. The firſt coſt 3, the Second 12, and the 


third 4. 


27. Suppiſe the Number 50 were to be 
divided into two Parts, ſo that the greater 
Part being divided by 7, and the leſs multi- 
ply'd by z, the ſum of this Product and the 
former Quotient, may make the ſame Number 


” propoſed, which was 50. 8 
| propoſed, 5 3 


Anſwer. The Parts are 35 and 25. 


two Parts, 0 that the-/quare of the leſs Part 
being taken out of the ſquare of the greater, 
may leave the very Number propoſed, which 
was 20 {or may leave ihe double, triple, &c 
of the Number propos'd} 


Anſwer. The Parts are 10.5 and 9.5. 


Crowns, together with the Expence of 4 Weeks 
remaining at the Near's End? | 


Anſwer. 18.52857. 


he had been at Work, lays up 28 Crowns — 
he Pay of three Weeks; and finds that be 
ad expended 36 Crowns + the Pay of eleven 
Weeks. What Pay did he receive a Week © 


Anſwer. He received two Crowns per Week. 


31. In the ReTangle-Triangle ABC, is give 

the Baſis AB =9 and the Difference of the 
other fides, that is the Segment BD=3. Re- 
quired the ſides AG, BC. 


28. Let the Number 20 be divided into 


29. Fa Man gains 30 Crowns a Weck hk 
how much muſt he ſpend a Week to have 500 


30. 4 Labourer, after 40 Weeks in which 


H3 Anſwet 
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32. In the Rectangle-Triangle ABC, is given 
"the Baſis ABF, and the Sum of the ot her ſides 
BC = 25 Required the Sides AC, 

BC ſeverally. 


S a 3... 


* 
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Anſwer. The Sides are 1 3 and 12. 


33. Suppoſe two Towers, AB 180 Feet high, 
and CD 240, at the Diſtance AC 360 Feet. 
Ladder is to be ſet upon the Line AC, at 
ome Point, ſuppoſe in E, of ſuch a Length, as 
rom thence it may reach the Top of both the 
Towers. Wi require the Point E in the Line 
of Diſt ance, as alſo the Length of the Ladder 
EB, ED. prog ff 


Anſwer. CE is = 145, AE is = 215, BE=DE = / 
280.44. 


34. In the Triangle ABC, the ſeveral des 
{B = a? AC= 14, BC I 5 are given; 
and the * eee BD being drawn. Re- 
quired the Segment of the Baſis AD, DC. 


Anſwer. 
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& Anſwer. AD is = 5, and DC is = 9. 


335. In the obtuſangle-Triangle DE F, the 
ſeveral ſides are given, viz. DE 11, EF 13, 
DF 20; and the Perpendicular FG being let 
Fall upon the Baſis produced. Required the | 
Prolongation of the Baſis EG. | | 


_—  — 
= 


Anſwer. DE is = 17.888, and GD is = 8.944; 


36. In the ReSangle ABCD, is given the 
Difference between the Lengtb AB and the 
Diagonal BD, that is DE = 2; and likewiſe 


the Difference between the Breadth AD an 


the Diagonal BD, that is, FB = 9. Re- 
quired the Sides of the Rectangle AB, AD? 


7 OI * 


- 


Aꝛnſrer. AB is = 15, and AD is = $. 


37. In a Rectangle DE#GC, the right 
Line DK is drawn from the Angle D to the 
oppoſite Side, cutting the Diagonal EG at 
right Angles in H. And there is given the 
Segment HK = 1 and HE =16. Required 
Rectangle? 


the Sides of the 


38. Lot 
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38. Let there be a Circle, whoſe Diameter is 


Ag, with another leſs Gircle whoſe Diameter 


which is AC, touches within iu A. And from 
the Center of the greater Circle D, draw the 
Radius DE at right Angles to AB, cutting the 


Periphery of the leſſer Circle in F. Now there 


is given BC (the Difference of the Diameters ) 
=9, with the Segment EF = 5. Required 
the Diameters AB, AC of the [aid Circles ?᷑ 


Anſwer, AB is = 70 and AC is = 41. 
39. Two Companions have got a Parcel of 


- Guineas; ſays A to B, if you will give me 
one of your Guineas 1 ſhall have as manly as 


don will. have left. Nay, replies B, if vr 


will give me one of your Guineas, I ſhall have 
twice as many as you will have leſt. How 


many Guineas _ each of them? =D 


. — % 


Auer A had; and B 7. 


both the Horſes will be of equal Value But 
if the ſaid Trappings be laid on the other 


Blow much did the ſaid Horſes coft. 
Anſwer. The firſt coſt 200 and the ſecond 300. 


| 41. A Vintner bas two ſorts of Vine, viz. 
A and B; which if mix'd in equal Parts, a 


Flaggon of mix'd will coft 15 Pence; but if _ © 


they be mix d in a ſeſqui- alter Proportion, as 


if you ſbould take 2 Flaggons of A as often as 


you take 3 of B, a Flaggon will coft 14 Pence. 
Required the Price of each Wine ſingly © 


Anſwer. A Flaggon of 85 is worth 20 d. and of 
B 10d. | is > 


4432. 4 Son asked his Father how old be 
was; his Father anſwered him thus, If yow 
take away 5 from my Years, and divide the _ 
| Remainger by 8, the Quotient will be * of. 
your Age: But if you add 2 to your Age, and 


multiply the whole by 3. and ther ſubſtra# 
7 from the Products, you will have the Num- 
| Jer 


40. A certain Perſon hong hi two Horſes, | 
with the Trappings, which cot 100 2 — 
8 which Trappings if laid on the firſt Horſe A, 


orſe, he will be double the Value of the firft.. 
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ber of the Years of my Age. What was the | 
Age of the Father and the Son? 2 
| ants 2 
| Anſwer. The Father 53 and the Son 18. = I 
43. To find out two Numbers, to the Sum ““ 
whereof if you add 6, the whole ſhall be dou- 
Vie the greater; and if you ſubſtract 2 from 
their Difference, the Remainger will be half up 
'- of the leaft. : th 
Anſwer. The Numbers are 14 and 8. be, 
434. To find two Numbers, the Product bj 
whereof is 240, and the Triple of the greater / 
divided by the leſs is 5. | "27, 
Anſwet. The Numbers are 20 and 12. >, 


45. Two Men have a Mind to purchaſe a / 
Houſe rated at 1200 Pounds; ſays A to B, N 
i you give me * of your Money, I can purchaſe | 
the Houſe alone; but ſays B to A if you will 
give me 5 of yours, I ſhall be able to purchaſe 
the Houſe. How much Money had each of 


them © | "A 
N 2 

Anſwer. A had 800 J. and B 600/. D 
| my 


46. Some young Men. and Maids had a 
Reckoning of 37 Crowns to pay for a Treat, | © 
and this was their Conditions, that every 

* young 
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young Man ſbould pay 3 Crowns, and every 
Maid 2. Now, if there had been as many © 
young Men as there were Maids, obſerving the 

ſame Conditions, the Reckoning would have 

come to 4 Crowns leſs than it did. How many 
young Men aud Maids were there © 1 


Anſwer. There Were 7 LE Men, and 6 1 Maids. 


47. 4A General who had fought a Battle, 
po reviewing his Army, whoſe Foot was 
thrice the Number of his Horſe, finds that 
befare the Battle # — 120 of his Foot had 
deſerted, and of his Horſe #5 +120, be/ides 5 of 
his whole Army were ſent into Garriſans 
{reckoning the fe and wounded) and g of 
his Army remain'd; the reft, who were want= 
ing, being either /lain or taken. Priſoners ; 
now if you add 3000 to the Number of the 

ain, the Sum will be equal to half the Foot 
he had at the Beginning. What were the - 
Numbers of each © 


| Anſwer. 300900 Foot and 10000 Horſe. 


- 48. To divide 100 twice into two Parts, 
o that the major Part of the firſt Diviſion 
may be triple the minor Part of the ſecond. 
Diviſion; and the major Part of the ſecond 
may be double the minor Part of the firſt, | 


Anſwer. The Parts are 60, 40, and 80, 20. 


49. To 
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49. To divide 30 twice into two Parts, 0 
that the major Part of the firft Diviſion,  * 


with the minor of the ſecond may be 33; and 
the Sum of the minor Parts ſubſtracted from 
the Sum of the major, may leave 14 re- 
" Anſwer. The Parts are 20, 10, and 17, 13, 
a 


30. A Man, his Wife, and his Sons Ages | 9 
make up 96 Years, ſo that the Husband's aud 
Son's Tears together make the Wife's + 15; 
but the Wife's and the Son's make the Hus- 
band's + 2. What was the Age of each? 


© Anſwer. The Husband 47 Years, the Wife 404 || 5: 
and the Son 8 F. 


$1. Three Merchants from three different || or 
Fairs meet together at an Inn, where they 
recton up tbeir Gains, and find them the Sum 
- of 750 Crowns. Moreover, if you add the 
Gain of the firft and ſecond, and ſubſtract the 
Gain of the third from the Sum, there re- 
mains the Gain 4 the firſt + $2 Crowns; but 
if you add the Gain of the ſecond and third, 

and from the Sum ſubftra# the Gain of the |, 

frft, there remains the Gain of the third = 43 fl; 


Crowns. What was the Zain of each © Ty 
Anſwer. TheGains were- 316, 273 and 191 Pounds 10 
| of] lu 


52. Three 
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532. Three Perſons, A, B, C, owe a cer- 
uin Sum of Money, fo that A and B together 
Je 210 Crowns; B and C 290, and A and 
„C400. What did each of them owe ? 


5 Anſwer. A owed 160. B 50, and C 240. 


53. To find three Numbers, ſo that the irſt 
and ba of the Remainger, the ſecond ans x 
of the Remainger, and the third and 5, of the 
Remainger, may always make 34. Lum 


Anſwer» The Numbers are 10, 22 and 26. 


a, 2 


1285 


54. Let a Square be divided into 9 2 
x | Squares: Me are to find and diſpoſe the Num- 
bers through the ſeveral ſmall Areas, ſo that 
the Sum of every three, taken either laterally 
er diagonally may be always I 5. 


J , 

u Anſwer. | 42 4 | 
e r 
0 ” FER 
40 1611 8 
il 


, 35. { T heorem 7 Let any Numbers what/0= 
fever be given, if you ſubſtract every leſs Num- 
I er from that which is the next greateſt :.. I 
ay, that the Sum of thoſe Differences is equal 
Is % the Difference of the greateſt and leaſt 
Nambers. * 


ee 1 56. 7 
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56. To find a Number, whith doing multi- 


plied by 6, and the Produd ſadbiſt rnadted from 
#he. Square of .the Number 2 * 
Remainger will be 280. + 


Anſwer. The Number is 20. 

37. Jo find 4 Number which being multi- 
plied by 8, and the Produdt adurd to the 
Square 'of the Number to be found, the Sum 

' will be 660. | 

Anſwer. The Number is 22. 


— 
- 


88. To Mine 140 into two Parts, fo that 


. the Prothi of thoſe Parts may = the Square 


of "$6, that is 3136. 
Anſwer. The Parts are 112 and 28. 


found, the 


[ 


K 


59. Let 969 Soldiers be drawn up into an 


oblong Battle, ſo that the Difference of the 
reater aud lefs Sides is 40. Required the 

umber of the Soldiers in each Rank, iu 
Length aud Breadth. | 


"Hnſwer. | The Sides are 37 and 17. 


60. Again, let 480 Soldiers be . drawn 


m imo an oblong Battle, ſo that the Sum 
c the greater an leſs Sides is 32. Re- 


quired 


y\S by BD 


Lime iibmesiea Problems e . 9 
nired the Number of the Soldiers of each 
Rank in Leugth and Breadth ? 


hel Anſwer. The Sides ane 46 and 12. 
61. In the Squane ABCD, is given the 


Difference of the Diagonal and the Side, that 
i Mis £C=6. Required the Side of the Squares 


22 Anſwer. The Side is 14.481. 8 


"| 62. The Refangie EK is added to the 
Square DF {being of the ſame Height ) whoſt 
Breadth EL is given = 2, and «je the Area. 
of the whole compound Rectangle DK, = 60« 
Required the Side of the Square © | 


7¹¹ n = 3 
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| Anſwer. The side is 6; 81. | | 


63. A Man buys ſome ElIs 9 Cloth for 4 
70 Crowns; and finds that if he had 4 
Ells more, he had then — every El] 2 
—_ cheaper. How many Ells "aid he 
uy 


Anſwer. He bought 10 Ells. 


64. A Set 0 4 boon Companions dining at 
an Inn, the Reckoning in all came to 175 
Shillings : But, e the Bill was paid off, 
to of them funk away, and then the Club of 
thoſe that. remaiu d came to 10 Spilliugs a 
Man more, How _ 9 of there in Com- 


pany® 
1 . There were 7. 


D 


65. Jo divide the Number 21 into two 


parts, fo that if the oa be divided 4 
| the 


14 
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he leſs; and again the Jeſs by the greater 
and then the firſt Quotient being multiply d by 
4, and the latter by 25, the Numbers prudu- 
ced may be equal. Is 


Anſwer. The Parts are 15 and 6. 


66. Let the Line AB be divided in C, fo 
that AC may be 8 aud CD 6: Wo are to di- 
vide the ſame Line AB in D, ſo that the 
Re#augle under AD and DC may be equal 
to the Rectangle under AC and CB, or to the 
product from 8 aud 6, which is 48. Re- 
quired the Segment CD? | | 


* SIS - i — — — 


A Cc D 8 


Anſwer. The Segment CD is 4. 


67. Let there be a Rectangular Garden, 
ABCD, the Length of which-AB is thrice 
the Breadth AD; and reckoning 18 Per- 
ches from B towards A, that is BE, and 
reckoning EF parallel to AD, let the Area of 
the remaining Rectangle ED be given = 120 


ſquare Perohes. What was the Length and 


Breazlth of the ſaid Garden? 
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| i 8 | 1] 
Ap 7 . 2 
| 120 A 
[ | t 
© ER | B. 
F 


Auſwer. The Length is= 30, and Breadth is = 10 
DN. 1 


68. Let 600 Soldiers be diſpoſed into an I, 
oblong Battle. W hich the Colonel willing to 
make broader, finds that if he takes away 10 
Ranks from the Length, he ſhall augment the I; 
Breadth with two Ranks. What was the 
Number of bis Soldiers through every Rank 
in Length and Breadth © 


* Anſwer. The Length is = 60, and Breadth is = 10. 


69. 4 Man buys a Horſe, which he /ells | 
again for 56 Crowns, and gains as many 
Crowns in 100 as the Horſe coft him. How 
much did he give for the Horſe £ 


Anſwer. He gave 40 Crowns. 


70. A certain Linnen-Draper buys two 

Forts of Linnen for zo Crowns, one finer, the 
other coarſer * An Ell of the fineft coſt as many Þ ; 
Crowns as be had Ellis Aud alſo 28 Ells of ff | 
the coarſeft at ſuch a Price, that 8 Ells coſt © 


"A as 
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4s many Crowns as one Ell of the fineſt. How 
many Ells of the fineft Linnen did be buy, and 
what Price did he give for them both? 


Anſwer. 4 Ells of the fineſt, at 4 Crowns | 
the eſt coſt half a Crown per Ell. 2 | 


71. In a certain rectaugular Garden, the 
Length of which AB, is 22 Perches, and the 
Breadth AD is 10, the Walk DG is to be 
made, in a Situation parallel to the Sides of 
the Figure, ſo that the Area of the [aid Walk 
or Gnomon DG may be equal to the remaining 
Rectangle FC, or that the Gnomon DG may 
be half of the whole Figure ABCD propos d. 
Required the Breadth of the ſaid Gnomon 
DE or BG? | | 


22 | ": 
„ k 
5 ag 7 8 


be. | 
— : 


nn 
be 
Anſwer. The Breadth is = 3.917. 


BY Of three proportional Numbers there 
is the middle Term given, = 1 2, and the Dif 


ference of the Extremes = T0. Required the 
Extremes? 1 £ 


Anſwer. 
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Anſwer. The Extremes are 3 and 18. = 6 


7 3. Of three proportional Numbers there ij 
given the Sum of the firſt. and ſecond, = 10, *4 
and the Difference of the ſecond and thiri 
= 24. Required the ſeveral Numbers? 


Anſwer. The Numbers are a. 8, 35. 0 


74. Of four proportional Numbers there is 
3/ven the third = 12, alſo the Sum of the fir 
and ſecond, = $; beſides the feoond Number, 
being ſubſtratted from its Square, the Remain- , 
ter is to be the fourth. Required the [aid 


Numbers ? f 
Anſwer. 3, 5, 12, 20. 3:5: 12:20. 
pe 


75 Of four Numbers in continu d Propor- 
tion there is given the dum of the Means = 24, 


and likewiſe the Sum of the Extremes = 56, 7 
Required the ſaid Numbers {ſuppoſing that th 


firſt is the leaſt of all ©} | 1 
Anſwer. The Numbers are 4:8 24161 3a. | 4 


76. Two Country-women A and B, carry 4 
100 Eggs together to Market; and in the Sale I 
of them, one took as much Money as the o- 
ther; but A {who had the largeſt and conſe { 
quently the beft Eggs) ſays to B, had I car- 
Ty d as many Eggs as you, I ſhould have het 

| 18 


— — —— . . * a 
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18 Pence & them; B replies, if I had brought 
as many Eggs as you, I ſhould have had but 
8 Pence for them. How many Eggs bad 
each © „ | 

Anſwer. A had 60 and B had 40- 


77. Two Country-men A and B ſell their 
Corn at different Prices: A ſills 20 Buſbels ; 
and B received for one Buſhel as many Crowns 
as he fold Buſhels: A perceives that if he had 
va as many Buſbels as B received Crowns, he 

ould then have received 252 Crowns; but 
both together received 176 Crowns. How ma- 
ny Buſbels did B ſell, and what Price 
bad A? | 


3 B had ſold 6 Buſhels, and Aud 7 Crowns 
fer Buſhel. | a 


578. Two Merchants ſell 21 Els of Cloib- 
677 firft ſells 1 Ell for as many Crowns as is 
v8 if Hh Number of Ellis that the ſecond bad; 
and the ſecond ſells 1 Ell for as many Crowns 
as is 3 of the Number of the Ells that the firſt 
had. The Sale being over, they had taken 
48 Crowns in all. * many Ells did each 
ſell, and at what Price? 


Anſwer. A ſold 6 Ells at 3 Crowns per Ell, and 3 
ſold 15 Ells at 2 Crowns per Ell. 


= 9. Two | 
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79. Duo Merthants have a Parcel of Vll 
„be hrt 40 Els the ſecond go: The firſt ſell 
for a Crown 4 of an Ell more than the ſecond : 
W hen the Sale was over, they had taken be- 
tween them 42 Crowns. Mow many Elts did 
ach of em ſell for a Crown? 


- Anſwer. A ſold 3 Sand B 3 Els. 

90. 75 find & Number, to the quadruple o 
which if you-add 91, the N hols ſhall be to the 
Sguare of the Number ſought, as 3 to 4. 
Auaſver. The Number is 14, 


81. 25 find a Number, from the double of 


which if you ſubſtra# 12, the Square . 
Remainger — 1, will be nine times the Nun- 
ber ſought. | 


© Anſwer. The Number is 11. 


82. 4 divide the Number 1 9 into two 
Parts, ſo that the Sum of the Squares of the 
Parts will be 193. 


Anſwer. The Parts are 12 and 7. 
83. To divide y into two Parts, fo that the 
Difference of the Squares, which are mad: 


from the triple of the leſs Part, and the dou- 
ble of the greater may be 17. 


Anſwe*. 


SL 
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Anſwer. The greater Part 4 and the leſs 3. | 


4 84. AI Man buys à Piece of Linnen, and 
F; by ſelling it again, he gains 412 Crowns - * of 
ie what he bought it for: And finds by this. 
* Means, t hat he bad gain d as much for 100 
Crowns, as the Linnen coſt bim. What 
Price was the Linen baught and ſold at © 


Anſwer. It coſt 30 Shillings and ſold it for 39. F 


$5. 4A Man buys 18 Ells of G of 
different ſorts amd colour, ſuppoſe RM and 
Black; what he bought of each cot 40 
Crowns: And he pays for every Ell of red 
nb 1 Crown more than for the black. How 
many Ells of each ſort did he buy? 


Anſwer. 3 of Red and 1o-of Black. 
86. A Man buys 123 Pounds of Pepper, 


and as many of Ginger; and received for a 
Crown ome Ponnd of Ginger more than of 
be Pepper. So that the whole Price of the Pep- 
per came to 6 Crowns more than the Price of. 
the ry How many Pounds of each did 


SD, 


he buy for a Crown © 
-Hnfmer. 4 Pounds of Pepper and of Ginger. 


87. 4 Man buys 'Yo Pounds of Pepper 
aud 36 Pounds of 'Saffron, fo that 45 8 


OWNS 
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Crowns he had 14 Pounds of Pepper more 
than he had of Saffron. for 26 Crowns, and 
auhat be laid out amounted to 188 Crowns, 


How many Pounds of Pepper had he for 8 
Crowns, and how many of Saffron for 26 ? 


' Anſwer. 20 Pounds of Pepper and 6 of Saffron. 


88. 4 and B between them owe 174 
Pounds: A pays 8 Pounds a Day, and B 
pays the firſt Day 1 Pound, the ſecond 2, 
the third-3, and ſo on. In how many Days 
will they clear the Debt, and how much did 
each of them owe © 


Anſwer. The Debt will be paid in 12 Days, in 
which Time A pays 96 and B 78 Pounds. 2 


89. A certain Man intends to travel as 
many Days as he has Crowns: It happens 
that every following Day of his Journey he 
had as many Crowns as he had the Day be- 
fore, beſides two Crowns over and above; and 
when he came to his Fourney's End' he finds 
he had in all 45 Crowns. How many Crowns 
bad he at firft®© 


Anſwer. He had 5 Crowns. 


90. A certain Traveller goes 9 Miles 4 
Day, three Days after another follws him, 
who the firſt Day travels 4 Miles, the ſecond 
5, the third 6, and ſo on, gaining a Mile e- 

very 


=Y 
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very Day. In what Time will he overtake- 
2 || the former © | 


8 Anſwer. In 14.67888 1 Days. 


91. Two Travellers ſet ont at the ſame 

Time from two Cities, the one from A and 

4 | #be other from B. which are 70 Miles di- 
p | ftant from one another; one of them goes 6 
, | Miles every Day, and the other 2 Miles the 
1 Day, 2and an halt the ſecond, three the 
4 | ird, and ſo on, adding half a Mile to every 
Days Journey. lu what Time will they meet 


with one another? ; 


n | 
Anſwer. In 7.30891 Days. 
's os —Þ 1 
's | 9% Again, Two Travellers ſet out at the 
„ Vn Time from two Cities, the one from A 


and the other from B, which are 120 Miles 

7 alſtant from one another; the firſt goes 5 

Miles a Day, andthe other 3 Mies leſs than 

the Number of Days in which they meet. 
hen will they meet? 


Anſwer. In 10 Days. 


4 | 93: 4 Pot ſets ont from A towards, B, 
ty pb travels 8 Miles a Day: After he had 
4 ane 27 Miles another ſets out from B to meet 
Pin, who goes every Day æñ of the whole Tour- 
No 5 ney 
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ney or Diftance of the Places A and B, and 
meets the fir Poſt after /o many Days as 
is is of the ſaid Diſtance. Required the Di- 
flance of A and B? | he 


Arfwer. The Diſtance is 180 Miles. 


94. Two Merchants A and B go Partners, 
B brings 420 Crowns, and A receives out of 
his Gains 52 Crowns, and the Sum of both 
_ their Shares of Stock and Gains, 1s $54 

| Crowns. How much did A bring, and how 
much did B receive out of the Gains? 


Anſwer. A brought 70, and B gain'd 312 Crowns. 
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95. A Son asks his Father how old he 
was © bis Father replies thus; If you take 4 
from my Age, the Remainder will be thrice 
the Number of your Tears: But if you take | 
I from your Age, half the Remainger will be 
the. Square Root of my Age. Required the u 
Age of the Father and Son © 8 


Anſwer. The Father 49 and the Son 15. 


4 * 


| 96. To find two Numbers, the Sum of 
whoſe Squares may be 317, and the Pro- 
aud, if they be multiply d by one another, 
| „ | 
Anſwer. The Numbers are 14 and 11. 


97. 7 
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4 97. To find two Numbers, the Product of 
ll which may be 108, aud the Difference of 
„be Squares 63. | 


Anſwer. The Numbers are 12 and 9. 


98. Two Farmers ſell two ſorts of Corn : 
of A ſells 6 Buſbels; B receives in all, for his, 
+þ | 20 Crowns: Nom, 4 B to A, 0 we add 
541 Number of my Buſbel to the Number of 

your Crowns, the Sum will be 28. Says Ato 
B, and if I add the Square of my Crowns 
to the Square of your Buſbels, the Sum will 
s. We 424. How many Buſbels did B ſell, and 
bo many Growns did A receive? 


Anſwer. B ſold 18 Buſhels, and A received 10 
Crowns. 


99. To find two Numbers, the firſt of 
which + 2, multiply d into the ſecond — 3, 
may produce 110; and on the contrary the 
firft — 3, multiply'd by the ſecond + 2, may 
produce BO. ; 


Anſwer. The firſt is 8 and the ſecond 14. 


100. If the Sun moves every Day one De- 


eree, and the Moon 13 Degrees; and at a 
certain 


1132 - Arithmetical Problems /ov'd.- 
certain Time the Sun be at the Beginning of 
Cancer, aud in 3 Days after, the Moon in 
the Beginning of Aries: The Place of their 
next following Conjunctiou is demanded. 


Anſwer. 15 Degrees and 4 of Cancer. For 
Iz XIX SO + Iz XIX 1209 
— - = —— Or 100-3 from 4 
I3XT — IXI "73 2» J 
nes oo Degrees; ſo will come out 104 of Cancer. 


| 
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FOURTH PART. 
BEING A 


MATHEMATICAL 


MISCELLANY: 


CONTAINING 


J. Sundry RULES to form a pleaſing 


ANIGMA; and a proper Mathematical Problem, with Ex- 
amples. Alſo to know the fixed Stars and Planets. 


II. The Doctrine of ECLIPSES, and 


how to obſerve them: with a TABL E of all the viſible 
ECLIPSES that will be in theſe: Parts before 1760. 


III. A new and eaſy Method to calculate 


the Motions of the PLAN ETS for any Time paſt or to 
come. | 


IV. A Diſcourſe concerning PE ND U- 


LUM S, the Diviſion and 8 of TIME, and EASTER 
in particular: With ome w PARADOXES left unan- 


ſwered. 
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| : 
The Fourth PART; 1 


BEING A th 


MATHEMATICAL Mr1scELLaNy, Oe. 


£50twithſtanding I have already endea- 7 
voured to an{wer what Expectation Þ hi 
the Title may have failed in the 5 
Mind of the curious Reader; yet to be 
render this little Marual ſtill more Þ ce 
acceptable, I ſhall ſubjoin a fourth 
Part, containing lome neceffary Rules concerning tr 
the Formation of a pleaſing and diverting Sigma, ne 
and Arithmetical Queitions, with Examples of each: . 
Alſo how to obierve the Ectipſes, and to know the |} nip 
fixed Stars; with ſome memorable Obſervations con- fat 
cerning Time and the Equation thereof, Eaſter, and T! 
Ship's Diſtance at Sea, &c. ly 
Seeing Knigma's have of old been the Diverſion be 
of Princes, and Entertainment at Feaſts, and of 
J te revived among our annual Writers of Diaries, u. 
5 will not be amiſs, for the Information of their Þ an 
ingenious Aſſiſtants and Cortributors, to exhibit & 
ſome proper Rules for their Compoſition generally th. 


allow'd oi, thi 


7 


An gms is then an ingenious and beautiful obſcuring the Pa 
plan eſt Things; which when diſcovered, ſtrikes the Soul with S0. 
Admiration; While we pleaſingly wonder, to ſee how it was iſ fit) 

ible to lay, as it were, a Veil before the Sun: It is an artifi- 2d 
cial repreſenting a Subject under tae Shape of another, with fo ) 
much Cunning, that hides a Thing while it diſcovers it, and per- Br 
ſuadcs us it is ſomething elſe than what it isxeally deſign'd for. thi 


Fir 
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Firſt, That they propoſe all their Augma's on 
xubjedts generally known. = 

Secondly, That they aſcribe to no Subject a Pro- 
perty or Quality incoherent to, or inconfiſtent 
with it. As for Example: In an Anigma upon How, 
ir would be very ablurd to lay, it diſcolours all 
the Surface of the Sea, or defies the Fury of neun 
Flames. , me 1 

Thirdly, That they propoſe not particular Quali- 
ties for general. For tho by Smecdoche we ſay Mi- 
ops Albus ——qn14 albos habet dentes; yet it would be ve- 
ry improper in an Muigma upon a Blackamore, to make 
him ſpeak in general Terms——1T'm white as Down of 
Swing or falling Snow. Another Caution which may 
be reduced to this Rule is, That they propoſe not 
certain Numbers for uncertain. 

Fourthly, That they have a Regard to Time. In 
treating on subjects which have been, bur now are 
not: They ought always to ſpeak in the Preterperfet 
T'nſe, not in the Preſent. As were JI to write an A 
nig ma on Noah's Ark, twould be ridiculous I ſhonld 
ſay, all Creatures living are within its Womb. 
This would confine the Anſwerer's Thoughts entire- 
ly to Things now in b:ing. To this Rule may alſo 
be added the Regard they ought to have to Place. 

Theſe are Maxims ſo plain and common, that it 
were an Abſurdity. one would think, to violate 
any of them; and yet it were to be wiſhed fome 
FErigmatiſis in the Diaries wonld be ty'd down to 
them. Whenever they are violated, tis certain 
the Reader is impos'd upon; for in ſotving an A 
nig ma. until we can bring it to anſwer in every 
Particular, we cannot ſuppoſe we have found the 
Solution. If therefore the Propoſer impoſes a Fal- 
ſitr upon us, tho* never ſo ſmall, tis ſtill an Ob- 
jection to cur Anſwer, and we go on beating our 
Brains in endeavouring to apply to ſomething, 
that which perhaps is not applicable to any thing, 


* * 


Example 
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Example J. 


HE chatming Phillis once was wond'rous fair, 
Each Youth's Delight, her Parents only Care, 
- Admir'dand lov'd by all the neighb'ring Swains, 
And own d the lovelieſt Nymph chat grac'd the Plains. 
- Orant ſhe lov'd, of mean and low Degree, | 
A Servant in her Father's Family. 
Her Parents knew how ſhe her Love hadplac'd, 
Yet blam'd her not, becauſe they ſaw twas chaſt; 
One Hour to her each Morn they freely grant, 
For private Converſe with her dear Orant. 
- Unskill'd in Language he her Heart beguiles, 
With amorous Looks, and with obliging Smiles; 
All Shapes he wore, yet ne“ er by her was ſeen 
Without a beauteous Face and lovely Mien. 
WHEN thus he had her youthful Heart betray'd, 
A foul Diſtemper ſeiz d the blooming Maid; 
Long time a burning Fever rag'd within, 
And riſing Puſtules ſpoil'd her lovely Sin. 
WHILE thus ſhe lay, th' indulgent Mother hear, 
O give me Leave once more to ſee my dear! 
My dear Orant.! She (aid, twill eaſe my Pain, 
If I can once behold Orant again: 
why muſt I gow in vain with Tears implore 
That Favour, which was ne'er deny'd before? 
HER Mother cry'd, my Child, take no Offence, 
"Your Suit is now of dang'rous Conſequence ; _ 
I can't permit you once to ſee your Love. 
Till Time ſhall this Diſorder quite remove. 
Ax length perceiving ſhe was left alone, 
And her Deſire, as yet, fulfill'd by none, 
Up ſtarts th'impatienr Maid without Delay, 
And to Orant's Apartment found the Way; 
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dhe found the Obje& of her Paſſion too, 
And cry d, What ſays he to his Phillis now ? | 
Tow're fonl, you're monfirous grown (ſaid he) therefore 
Heneeforth ll ſee that loathſom Face no more. 
IMPATIENT of the Wrong, ſhe turn'd aſide, 
And ſnatch'd a Dagger, which by Chance ſhe ſpy d. 
Then, half diſtracted, to the Scorner flew, 
Andat his Breaſt the pointed Weapon threw : 
ll make thee feel, ungrateful Wretch, ſhe ſaid, 
The juſt Reſentment of an injur'd Maid. . 
Pierc'd thro? and thro*, he fell upon the Ground, 
While ſhe, without Remotſe, purſu'd the Wound: 


With unrelenting Rage ſhetrampled o'er 8 


His Body, which with utmoſt Rage ſhe tore, 
And ſtrowꝰd his mangled Limbs upon the Floor. 
LADIES, no doubt this ſeems a momſt rous Tale, 
But if I ſhould the Myſtery reveal, 
Dl own at leaſt the Story may be truc, 2 > 
And has been acted o er by ſome of yon. | 


Anfwer. A Lady beholding her Face in a Looking laß. after th 
Small-Pox, 


| | Example II. 


FROM Shrubs and from Trees and vaſt Caverns below, 
And the Sweat of Mens Bodies, our Beings we owe: 
But we're odd kind of Beings, and ſtrange Pranks have play d. 
Some we have delighted, and ſome made afraid, 
If two of us meet, Sir, nay, if we be three, 
All Things topſie- turvy we turn preſently : 
But then if our Number increas'd is to four, 
We ſet all Things to rights, Sir, as they were before. 
No Hands ever had we, or Colour cer ſaw, * 


Nor ever us d Croyon or Pencil to draw: 
Tet 
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Yet we paint with ſuch delicate Colour and Shade, 
And in ſuch true Proporrion our Figures ate made, 
That we challenge Van Dike, and the fam'd Angele, 
Such excellent Pieces as ours are, to ſhow, 


Anſwer. 


By the Help of Telef:ope Glaſſes may be repreſented 
in a darkned Room. (as 1 have often my ſelf experi- 
enced) the moit Ioveiy and charming Colours, Pro- 

ortions and Diſtances of all outuard Objects. vaſt 
b ſurpaſſing all that ever the moſt celebrated Pain- 
ters could perform. A clear Account of this moſt 
wonderful and glorious Experiment. I ſhall here 
give you from the beſt Authors, and from my own 
Experience. | 
Procure a good Convex or Phno-Convex-Gl2(s; 
or, if you take the Obje&-Glaſs of a Seven-Foot-Te- 
leſcope, there is none hardly to be preferred before 
it; there being ſeveral Iaconveniencies in Glafles, 
that draw above or under that Diſtance. 

Make choice of a Room that hath got a Nob 
Window (tho' an Eaſt or Weſt may do: pretty well) 
and let it be well darkned, ſo that no Light can 
come in, but at the Hole where your Glaſs is to be 
placed: Then make a Hole in the Shutter of the 
North Window, about an Inch (or very little more) 
in Diameter, and leave open the Caſement, if there 
be one; for there muſt be no Glaſs beyond the 
Hole; then faſten the Glaſs with its Center, in the 
Center of the Hole, by ſome ſmall Tacks or Nails, 
to the Shutter, and, at the Diſtance your Glaſs 
draws, hang up a white Sheet; (or, which is all one, 
move the Sheet to and fro. till yon find the outer 
Objects are repreſented on it very diſtinctly) then 
faſten the Sheer to the Cieling with Nails: Then 
will, whatever is without the Hole. and oppoſite 
to it, be repreſented on that Sheet. with ſuch ex. 
quiſite Exactneſs, as far ſurpaſſes the utmoſt Skill 


of any Painter to expreſs. For if the Sun bin? 
| brightly 


— 
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brightly on the Objects, you will have the Colour 
of all things there in their natural Paint, and ſuch 
an admirable Proportion of Light and Shadow, as 
is impoſſible to be imitated by Art; and I never 
ſaw any thing that comes ſo near this natural Land- 
skip: But if the Sun do not ſhine, the Colours 
will be hardly vifible; and you muſt by all means 
avoid the Sun's ſhining near the Hole, for then all 
things will be confuled. 

And here you have not only the Repreſentation 
of outward Objects, but their very Motion allo, 
expreſſed on your white Cloth: If the Wind move 
the Trees, Plants or Flowers without, you have it 
within on your lively Picture; and nothing can 
be more pleaſant, than to fee how the Colours of 
the mowing Parts will change as they do withcut, 
by their being in various Poſitions obverted to, or 
ſhaded from the Light. The Motion of any Birds, 
Flies. or other Inſects. are painted alſo in the ſame 
perfection; and the exact Lineaments of any Per- 
ſon walking at a due Diſtance without the Glaſs, 
will be alſo expreſſed to the Life; and all their 
Motions, Poſtures and Geſtures, will as plainly ap- 
pear on the Cloth, as they do to any ones Eye 
withour. 

And nothing is wanting to render it one of the 
fineſt Sights in the World, but that all things are 
inverted, and the wrong End upwards; to remedy 
which, take a common Looking-Glaſs, of twelve o? 
fourteen Inches ſquare, and hold it under or near 
the Chin with an acute Angle to your Breaſt: For 
if you do ſo, and look down into it, you will ſee 
all things upon the Sheet inverted in the Glaſs; 
and ſo (in this Caſe) will be reſtored to their natu- 
ral and ere& Poſitions; and this Reflection alſo 
from the Glaſs, gives it a Glaringnels that is very 
ſurprizing, and makes it look like ſome magical 
Proſpet; and the moving Images. like ſo many 
Spectrums or Phantaſms. And no doubt but there 
e are 


\ 


* "120, . RU LE. S for Anitic » 458. 


arte many Perſons, that might eaſily be impoſed 
upon with ſuch a Scene; and would not be per. 


- {waded but that it was downright Conjuration. 

I bave (laith Mr. Harris) made uſe of this Experiment 1g 
convince ſome credutous Perſons that thoſe are abuſed and im- 
poſed upon, who ſee Faces in the Glaſſes of ſome cheat. 
ing Knaves amongſt us, who ſet up for cunning Men, and 
Diſcoverers of ſtolen Goods, &c. and have ſatisfied them, 
that much more may be done by this. and ſome other Optical 
Experiments, and that without the Help 7 the Devil too, than 
by any of the clumſy Methods uſed by theſe Vermin. 

If the Glaſs be placed in a Sphere, or Globe of 
Wood (having an Hole, as large as the Glaſs, bored 
thro? it) which like the Eye of an Animal, may be 
turned eyery way, to receiye the Rays coming from 
all Parts of the Objects, it will be of good Advan- 
tage to the Experiment 

You may with this Glaſs alſo (as well as with a 
Concave one) make that little Machine called the 
Magical Lanthorn; by Means of which are repre- 
ſented on a Wall in the dark, many Phantoms and 
terrible Apparitions, which are taken for the Ef- 
fects of Magick, by thoſe that are ignorant of the 
Secret. The Theory of this Lanthorn is fully ex- 

lained by Mr. Molyneux, in his excellent Book cal- 
ed Dioptr. Nova. Prop. 56, p. 183. and the Machine 
at large deſcribed; to which I refer my curious 
Reader. 

And thus. is one Part of the Example explained. 
And this alſo explains two more of the former Lines 
in theſe Words, 

But we ere odd kind of Beings. and ſtrange Prants have play d, 

Some we bave delighted. and ſome made afraid, 

By which is meant, thoſe gloriovs Repreſentati— 
ons of Objects in a darkned Room, upon a white 
Cloth (or Paper) as I have before deſcribed ; and 
the frightful Apparitions made by the Magick Lan- 
thorn juſt now mentioned. As for the two fir! 
Lines, | 
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From Shrubs and from Trees and vat Caverns below, * 
And the Sweat of Mens Bodies, our Beings we owe; 


9 I; meant the Materials by which Glaſs 1s made z 
„ Þ which is from the Shrub called Xi. and Wood Ashes, 
4 


- as 


and divers other Things, which, with Coals drawn 
out of the Bowels of the Earth, are melted ; and is 
„the hotteſt Work in the World, in Blowing and 
4 Þ Grinding, cauſing the Operators to ſweat in a plenti- 
n 


ful Manner. - 
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Some -/ ind and neceſſary Hints for the plea- 
hoſes of proper Arithmetical Yue © 
y Perſons of a gonad mathematical» 


l. HE moſt natural Method in anſwering 
the Queſtions, ſhould be a little regarded 
ian the Compoſition. 52 
S 2. No Queſtion that can be anſwered two ways 
ſhould be allow'd of, which will neceſſarily lead 
l. Þ ſome from the expected Anſwer. | 
3. Nothing that is very paradoxical, much leſs - 
naturally impoſſible, and void of Demonſtration, 
„ chould be put for an Arithmetical Queſtion. 
; 4. No ambiguous or doubtful Words ſhould © be 
1 2 but ſuch as are plain and eaſy to be under- 
ood. 
4 5. We ſhould uſe the ſame Terms of Art with 
k the lateſt and beſt Authors; or at leaſt our Terms 
and Phraſes ſhould be ſo plain and eaſy, as that 
none may be miſtaken or deceived by them : For [ 
4 L | think 
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think it is much better and more improving, to 


invent ſomething .ingenio::s than abſtruſe. Nor 
do I ſee any great Beneñt or Difficulty in puzling 
Mankind, and racking their Brains; nor is it ne- 
ceſſary when there is ſuch an infinite Variety in 
the Mathematicks of pleaſant and proitable Propo- 
ſitions. All kind ig is difficult enough, 
eſpecially the Mathematical to take-up the ſhort 
Interims of our Time, without being made more 
tedious and laborious; therefore we ſhould make 
it our chief Aim to facilitate and abridge it. 


Example I. 


WHEN fleecy Skies had cloath'd the Ground, 

Wiha white Mantle all around, 

Then with a Greyhound, ſnowy fair, 

In Milk-white Fields we cours'd a Hare; 
Juſt in the midſt of a Campaign, 

We ſet her up, away ſhe ran: 

The Hound (I think) from her was then, 
Juſt thirty Leaps (or three times ten) 

Oh! itwas pleaſant for to ſee, 

How th' Hare did run ſo timorouſly, 
Butyet fo very ſwift that I, 

Did think ſhe did not run, but fly: 
Whenth' Dog was almoſt at her Heels, 
She quickly turn'd, and down the Fields 
$ke ran again, with full Carreer, 

And *gain ſhe turn'd to th* Place ſhe were; 
Atev'ry Turn ſhe gain'd of Ground 

As many Yards as the Greyhound 

Could leap at thrice, and ſhe did make 
Juſt ſix (if I do not miſtake) 


Four 


Bu 


He 
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Four times ſhe leapt for the Dog's three, 

But two of the Dog's Leaps agree 

With three of hers. Now pray declare, 

How many Leaps he took to catch the Hare. 


Anſwer. 


LAST Winter when the Fields were cloath'd, 
And to the Milk-white Snow betroth'd, 
When Trees were cropt by froſty Weather, 
Their Buds and Leaves lay mixt togethcr 
Hl did in Capricoru appear, 

And made ſhort ſtay in this our Hemiſphgre; 
The Time. 1 very well remember 

Was in the Middle of December : 

A Knot of jovial Blades did meet, 

And that our Mirth we might compleat, 
Into the ſnowy Fields we went, 

To courſe the Hare was our Intent; 

We beat the Fields with wond'rous Care, 
At laſt we found a boxing Hare, 

Juſt inthe midſt of a Campaign 

We ſet her up, away ſhe ran, 

With nimble Foot, o'er a large Plain, 
Don't wonder I uſe Mr. Walker's Verſe, 
When! this courſing Match rehearſe ; 
For we had there the ſame Greyhound: 
And with him cours'd the Hare around; 
I well obſerv'd when we did find her, 
The Dog was thirty Leaps behind her. 

It pleas'd me ſo, methinks I ſee 

The frighted Hare run timorouſly : 

The Dog being almoſt at her Heels,, 
With Motion ſwift about ſhe wheels. 
With full Carreer away the ran 

To th' Place where ſhe at firſt began; 
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Six Turns in all the Hare did make, | 
Their Number you did not miftake ; 

Proportion due I did compare, 

Between the Leaps o th' Dog and Hare, 

For her four Leaps the Dog made three, 

The Sport was charming for to ſee; 

Her Three, did two of his contain, 

So one in nine the Dog did gain; 

How many Leaps to catch the Hare 

The Dog did take, I ſhall declare, 

Four hundred and juſt thirty two 

They were, and ſo, good Sir, adieu. 


—— — 


Example II. 
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Mr. Ric hard Wrag made a Voyage to Conflantino)!: 
with Mr. Barton, Queen Elizabeth's Ambaſſador: and 
during his ſtay there, upon the 16th of Juby, 1594, 
for his Diverſion he made a Trip to the Euxine or 
B/ack-$e4; his Relation of it is thus, The 16th of 
Fuly, accompanied with ſome other of our Nation, 
we. went by Water to the Btlack-Sea. being 16 
Miles from Conſtantinople; the Sea being all the Way 
thither. little broader than the Thames: Both Sides 
of the Shore being beautified with fair and goodly 
Buildings: At the Mouth of this Boſoborus lieth a 
Rock ſome 80 Yards from the Main Land, where- 
upon ſtandeth a white Marble Pillar, call'd Pomfpey's 
Pillar. the Shadow whereof was 23 Foot long. at 9 
of the Clock in the Forenoon (which is all he ſays 
of it to our Purpoſe; leaving the Heizhth of the 
Pillar undetermined.) Now the Latitude of the 
Place being found to be 41 Deg. 8 Min, it is re— 
quired to find the Heighth of the Pillar. 


* 
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Anſwer. 


ſ 


The Sun's Longitude Fuly 16, Anno 1594, at 9 of 
the Clock in the Forenoon, is, according to the 
Caroline Tables, 2 Deg. 47 Min. 31 ſec. in Leo. 


Thence, 


1. To find the Sun's Declination. 


deg. min. ſec 


As Radius or Sine f — 90 
To the Sine of the Sun's Diſtance from 
the next Equinoctial Point: 
So is the Sine of the Sun's greateſt Dec. 23 
To the Sine of the Sun's Declination at 


the Day and Hour aforeſaid. I9 : 


2. To find the Sun's Heighth. 


As the Radius or Sine of ————5 : 
To the Cotangent of the Poles Heighth 48: 


So is the Sine of the Sun's Diſtance from 


the Hour of 6. vis. —— 4s : 
To the Tangent of an Arch, viz. 38: 


Which being, ſubſtracted from the 
Complement of the Sun's Declina- 
tion, ſav, 


As the Cofine of the Arch found: 


To the Coſine of the remaining Arch of 


the Sun's Diſtance from the Pole 18: 
2108: O0 


So is the Sine of the Pole's Height. 4] 
To the Sine of the Sun's Heighth at the 
Day and Hour aforeſaid. 


3. Tv find the H igbth of the Pillar. 
43: 


As Cofine of the Sun's Heighth 
To the Lenath of the Shadow 23 Feer, 


So is the Sine of the Sun's Heighth——16 
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To the Heighth of the Pillar 24.0196 Feet. 
The Operation of Logarithms is left to the Rea. 
der to perform at his Leiſure. 
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SECTION III. 


By what Means we may know the Stars iy 
the Heavens. 


RB" having the Picture or Repreſentation of 
the Conſtellation by you, and knowing one 
or more Stars of the fame Conſtellation, by com. 
paring the Stars in the Picture or Figure, and thoſe 
in the Heaven: and conſidering their Situation Dil- 
tances and Mag nitudes in the one, you may eaſily find 
out thoſe in the other. 

2. By the paſting of ſome of the Planets, but el: 
pecially the Moon, thro' the Signs, or by ſome Emi- 
nent Stars. 

3. By their coming to South, and if withal. you 
have their Heighth given, and then by a Quadrant 
and their Heighth in the Heavens, you may, with 
great Certainty and Eaſe find them our. , 

4. By their Riſing and Setting, when and on 
what Point of the Compaſs; or by their Azimuth 
and Altitude, ufing only a Quadrant and Compals. 

5. By ſome Inſtr;ment as the Hemiſphere, Globes, 
or a Speaking-Tutor, who can point them out 
with Speed and Certainty. 


To diſtinguiſh Planzts from fixed Stars. 


Planets rarely twinkle, Fufiter and Jenas are big- 
ger than fixed Stars, they ſhift their Places from 4 


fxed Star conſiderably in a Week or two; Allo by 
| an 
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y 
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an Epbemeris; ſee what Conſtellation they are in: 

upiter and Venus are of the firſt Magnitude, Mars of 
the ſecond. Saturn and Mercury of the third: Saturn 
of a Lead Colour, Fufiter of a Silver, Mars of a Cop- 
per, Venus like gliſtening Silver, not far from the 
dun, and Mercury like Quickfilver, ſeldom yifible, and 
always near the Sun. | 
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Concerning ECLIPSES, and how to obſerve 
them with Safety, Pleaſure and Profit. 


HEN we conſider the Penetration and Con- 
trivance neceflary to lay the Foundation of 
Aſtronomy, we cannot but admire its firſt Inven- 
tors, ſuch as Thales Mileſus, - who is ſaid firſt to have 
predicted Eclipſes: His Scholar Anaximanler, who 
found out the Globous Figure of the Earth, the 
Equinoctial Points and Principles of Dyalling, and 
made the firſt Sphere or Image of the Heavens: And 
alſo Pythagoras or his Scholars, to whom we owe the 
Diſcovery of the beſt Syſtem of the Planets, who 
were probably afliſted by the Chaldeans and Eg yprians, 
among whom (Foſephus informs us) Abraham read 
Lectures of Aſtronomy and Arithmetickh. which Sciences the 
Egyptians underſtood nothing of, til Abraham brought em 


from Chaldea into Egypt. and from thence they paſſed to 


the Greeks, See Antiq. Book 1. Ch. c. 

But the Aſtronomers of our Age have attained to 
much greater Perfection in theſe Matters. eſpecial- 
ly in Eclipſes of the Sun, which are much more dif- 
fhcult than Lunar. The Eclipſe of the Moon has 
the ſame Appearance to all Spectators at the ſame 

Inſtant: 
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Inſtant: Whereas that of the Sun. may appear to 
one Part of the Earth totally objcured, to another 
but in Part, on its North Side, to a third on its 
South Side, and to a fourth not at all; and all this 
at the ſame Moment of Time. 

Hence it is, That the Lunar Eclipſes equally hap. 
pening at the ſame Inſtant to that Hemiſphere to 
which the Moon is then viſible, may be reduced to 
any other Meridian by allowing the Time, belong- 
ing to the Difference of Meridians after the Cal. 
culation is ended: But an Eclipſe of the Sun muſt 
be calculated for every different Meridian. if you 
will have its true Appearance, which much encrea- 
feth its Difficulty, and among other Things made 
the Antients to err ſo much and ſo often herein: 
Wherefore, after the tine Conjunction is found, 
change the Time by the Tables into the Time pro- 
per to another Meridian. by allowing its Difference, 
to which Time and Place find the Parallaxes c. 
For the Parallax of the Moon differs in every Cli- 
mate, on which the viſible Eclipſe of the Sun 
principally depends. 

The Moon having only a precarious Light, is 
covered with real Darkneſs, whenever the Earth 
robs it of the Sun-Beams. But the Sun, on the 
contrary; which 1s Inminous, or rather Light it 
ſelf, can never be really darkried by the Moon's 
covering it, only in Appearance to the Spectators 
under its Shade; it 1s not the Sun but the Farth 
that is in Darkneſs. Hence it may more properly 
be term'd an Eclipſe of the Earth than of theSun; 
yet becaſe of Cuſtom. and the ſeeming Darkneſs 
over the Sun, I retain the common Phraſe of the 
Eclipſe of the Sun. | 

In general. there are more Eclipſes of the Sun 
than of the Moon, but Eclipſfes of the Sun in any 
particular Place are much fewer than of the Moon, 
becauſe the Moon's Shadow is leſs than the Earth's, 


and conſequently does not involve any given 3 
| 0 
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of the Earth ſo oft as the Earth's Shadow does ſome 
Part of the Moon. . The Moon oftner takes away 
the whole Sun from the Earth, than the Earth takes 
away the whole Sun from the Moon; the Body of 
the Earth being larger, receives more Tranfits of 
the Moon's Shadow than the Moon of the Earth's 
Shadow; and becauſe the Sum of the Semidiameters 
of the Moon and the Earth is never leſs than 54 
Minutes, and the Semidiameters of the Sun and 
Moon never greater than 34. The Eclipſe of the 
Moon may happen in a greater Latitude of the 
Moon than the Solar; and in reſpect of one and 
the ſame Place upon the Earth, the Eclipſes of the 


Moon will be more frequent; tho' in reſpect tf 


the whole Earth, Solar Eclipſes may exceed in 
Number. N 
Moreover, becauſe for many Days together, the 
Sun's Place is once every Year but a little diſtant 
from either Node, during which time there happen 
generally two Syzyges; and conſequently Eclipſes 
which are the greater, the nearer any New or Full 
Moon happens to the ſaid Nodes, which Nodes are 
the Sections of the Moon's Orbit with the Ecliptic: 
In a Year there happen ſeldom leſs than two, or 
more than fix Eclipſes. | 
Aſtronomers affirm the sun may he eclipſed more 
than 12 Digits, and the Moon 2+ (if it had them) 
for a Digit is one 12th Part of their Diameter. The 
Sun is ſeldom totally eclipſed in one Place, the 
Moon often: And the greateſt Shadow the Moon 
hides, is not above 200 Miles, being the greateſt 
Difference of the Sun and Moon's Diameter, which 
according to the obliquity of Horizons is greater 
or leſs. The End of the Shadow. whether of the 
Moon or Earth, falls ſhort of the other Planets, 
and therefore they eclipſe none bur each other. 
The Sun's Fclipſe ariſes ſooner to thoſe that in- 
habit the Weſtern Parts, and later to thoſe more Fa- 
ſterly, becauſe the Moon's proper Motion from Weſt 
» | ro 
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to Eaft is ſwifter than the Sun's near 13 times; Ie 
and therefore it begins on the tern Limb of the Nea 
Sun. which Part is firſt reſtored to Light again:the 
And if the Moon's viſible Latitude be North, the Iliſt 
North Part, bit if South. "the South Part of the Sun les, 
is darkned, becauſe the Moon intercepts the Light Lur 
of the sun, on the ſame Side of the Ecliptick the 
Moon appears. | 
The Sun's Eclipſe laſts not ſo long as the Moon's, 
the Sun's in any Place ſeldom exceeding two Hours, 
but the Moon's ſometimes more than four; becauſ: 
the Moon each Hour. goes through halt a Degree 
abcut the Length of the $:n's apparent Diameter, 
which the Moon muſt be one Hour covering. and 
another Hour uncovering, abo''t two Hours in all. 
Solar Ecliples alſo are very different each from o- 
ther, not only becauſe of the unequal and uncer- 
tain Motion of the Moon. both tru? and appar nt, 
the greater or leſſer viſible Latitude of the Moon's 
Diſtance from the Sun, and unequal Diſtance of T 
both the Luminaries from the Earth; tho' Eclipſes 
may happen pretty near the ſame Time and Place, Hag, 
yet they will not for the above Reaſons, be of F,. © 
the ſame Quantity and Duration; for this Rule is Jig 
certain, The Hetvenly Motions are incommenſurable 1mory | 
themſelves nor have the (1me Phenomena in every Reſoed, b 
return d alike in any Plice Ort 
For the neweſt and exacteſt Method of calculat- 
ing Eclipſes, ſee Dr. Gregory's Aſtronomy, Book 4 Sf. fo: 
7.8. and Mr F:mſteed's Doctrine of the Sphere in 
Sir Fonas Moors Syſtem of the Mathematicks. 
Eclipſes are of manifold Uſes in Aſtronomy Ge. 
ography. Chronology. and Navigation. to correct Ie 
their Tables. Maps. Globes. Account of Time. and 
contribute very much to the Diſcovery of Lone, 
"tude both by Sea and Land; and by the Wings of T 
Felipſes and Parallaxes the Mind of Man flies ep. in 5 
and penetrates into the Celeſtial! Regions: Tibele 
are the Charms, as ſaith the Poet, which draw down 


the 
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Jide Sun and Mon on Carth; or more truly the Know- 


edge of them to the inquiſicive Inhabitants of 


Ide Farth; nor do I know a more evident and il- 


|.ftrious Proof of Aſtronomical Truth in Hy pothe- 
ſes, or Tables, than may be had from Solar and 
Lunar Eclipſes. 


To bebold the Eclipſe without Hurt to the Eyes 


OME fimply prick & ſmall Hole in a Sheet of Pa- 
per, others uſe a Looking-Glaſs; bur a better 
Way is with coloured or ſmoaked Glaſs, which 
defends the Eye from the Beams of the Sun, or by 
2 Burning-Glaſs, reflecting it on a clean Sheet of 
Paper. held twice as far from the Paper as for: 
Burning. © tr 4 
Tho' I do not here intend to preſcribe a Me- 
thod to thoſe Gentlemen that are furniſhed with 
Afronomical Mach ines, ſuch as large Quadrants, Sex- 
tants uhereunto are affx'd Teleſcopic Sights, yet. 
| ſha!1 humbly offer a ready Aſtronomical Appa- 
tus for others. , | | 
Prepare a Sheer of Paper, whereon is drawn a a 
Circle, about 6 Inches Diameter, divide its Cir- 
cumference into 360, its Diameter by 6 Concentrick 
Circles, into 12 equal Parts for the Digits; and 
another Diameter for Decimal Parts into an 100, 
whereby the Proportion of the light and dark 
Parts to each other may be known; the 2360 on 
the Limb, may ſerve to determine the Inclination 
ff rhe Cuſps of the Shade, this paſte on ſome Wall, 
or Board which is better. 
Then Rule a Paper, like a Surveyox's Field-Book, - 
in 5 gr 10 Columns, for the Uſes following. 


Obſervations 


* 
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| Aſtronomical Obſeryations: 


Obſeryati-| 
ons common 
to the Eye: as 
Appearances 
of the Sky, 
Colour of the 
ſeen, Candles 
lighted, or 

4 Birds flying 
p towards thei 
Neſts. 


© 
2 
= 
n 
8 
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e 


& 
» {{pecially to be obſerv d, where 
Sſtotal Darkneſs happens by red 
> {Streaks of Light before and 
8 it; alſo 1 long they 


S kee viſible. 


and Parts. 


imbey of Obſervations. 
n Altitude. 


igit 


N 
D 


Time by a dun- Dial. 


Time by Pendulum. 


E 
Decimal Parts. 
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Then Fre are a large Proſpect with two Glaſſes, 
the Eye-Glaſs Concave, the Object Convex, and af- 
fix it to a Surveying Inſtrument, or the like, with 
a Ball and Socket, that it may move higher or low- 

er, or to any Point of the Compaſs; and let it 
ſtand at ſuch a Diſtance from the Sheet aforeſaid, as 
juſt to reflect the Species of the Sun to the like Di. 

ameter already thereon drawn; which let one or 
two mind how the Shade commences, another ob- 
ſerve the Sun's Altitude by a Gnomon and End of 
its Shadow, whether Wall or stake; if you have 
no Quadrant large enough Jet ſome other mind the 
rectified Pendulum and Sun-Dyal, and give Account 
of the mean and apparent Time and Regiſter in 
their proper Columns; particularly noting _ the 
Beginning and End of total Darkneſs, and of the 
whole, when alſo each Digit is eclipſed, if the Air gi 
be clear, alſo the Angle of Incidence, Cc. at 
_ Note, The principal Things to be minded are, ta 

1. the exact Time of the Beginning and End of the re 
Eclipſe, and of total Darkneſs when and where th 
ſuch Eclipſes happen. 2. The Duration of total Fc 
Darkneſs. 3. The Difference of the Colour and ry 
Temper of Light. 4. The red Streaks of Light jul 1n 

preceding and following the total Darkneſs, being th. 
Indications of an Atmoſphere about the Moon. 


Ia 
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The Method of obſerving Eclipſes of the Moon. 


Clipſes of the Moon, are obſerved for two 

Principal Ends; one Aſtronomical, that by com- 
paring Obſervations with Calculations. the Theory 
of the Moon's Motion may be perfected, and the 
Tables thereof Reformed : The other Geographical, 
that by comparing among themſelves, the Obſer va- 
tions of the ſame Ecliprick Phaſes made in divers 
Places, the Difference of Meridians or Longitude of 
Places may be Diſcerned. 

The Knowledge of the Eclipſes, Cuintity and 
Duration, the Shadows,Curvity and Inclination &c. 
conduce only to the former of theſe Ends. The 
exact time of the beginning Middle and End of the 
Eclipſes, as alſo in Total ones. The beginning and 
end of Total Darkneſs, is uſeful for both of them. 

But becauſe in Obſervations made by the bare 
Eye theſe times conſiderably differ from thoſe with 
a Teleſcope, and b:cauſe the Beginning of Eclipſes, 
and the End of Total Darkneſs are ſcarce to be ob- 
ſerved exactly even with Glaſſes. (none being able 
to diſtinguiſh between the tru2 Shadow and Penum- 
bra, unleſs he he hath ſeen for ſome Time before, 
the Line ſeparating them paſs along upon the Sur- 
face of the Moon) | 

Laſtly, becauſe in ſmall Partile Eclipſes. the Be- 
pinning and End in Total ones of ſmall Continu— 
ance in the Shadow, the Beginning and End of To- 
tal Darkneſs ate unfit for Nice Obſervation by 
reaſon of the ſlow Change of Appearances which 
the oblique Motion of the Shadow then cauſeth. 
For theſe Reaſons. the following Method is necefſa= 
ry to accompliſh the Geographical Ends in obſerv- 
ing Lunar Eclipſes, free (as far as is poſlible) from 


the foremenrioned Inconveniencies. 


Firſt, it ſhall not be practicable without a Tele- 


ſcope. _ Secondly, the Obſerver ſhall always have 


— Oppor- 
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Opportunity, befere his principal Obſervation, to 
note the Diſtinttion between the true Shadow and 

Penumbra. And Thirdly, it ſhall be applicable to 
thoſe Seaſons of the Eclipſe, when there is the ſud- 
deneſt Alteration of the Appearances for theſe In- 
rents. -Ler there be of the eminenteſt Spots diſper- 
Jed over all Quarters of the Moon's surface, a ſelect 
Number generally agreed on, to be conſtantly made 


uſe of to this Purpoſe, in all the Parts of the. 


World; as for Example, thoſe which My. Hevelins 
calleth M. Sinat, M. Nua, NM. Porpbyrites, M = 


Inſ. Beshica. Inſ. Creta, Palus Maotis. Palus Mareotis, 
cus Niger Mtjor, Let in each Eclipſe, not all, ®: 
(for Inſtance) three of theſe Spots which lie neareſt 
to the Ecliptick be exactly obſerved, when they are 
firſt rouched by the true Shadow, and again when 
they are completely entred into it, allo in the De- 
creaſe of the Eclipſe, when they are firſt fully clear 
from the true Shadow. For the accurate Determi- 
nation of which Moments of Time, (that being in 
this Buſineſs of main Importance) Let there be ta- 
ken Altitudes of cans Foam fixed Stars on this Side 
the Line, of ſuch as lie between the Equator and 
Tropic of Cancer; but beyond the Line of ſuch as 
are fituate towards the other Tropic. and in all 
Places of ſuch as at the Time of Obſervation, are 
about four Hovrs diſtant from the Meridian. 


To obſerve 4 Solar Eclipſe. 


Firſt prepare a Room well darkned, into which 
caſt the Sun's Rays through a Teleſcope of a com- 
Detent Length. as aforeſaid. to the End of which 
fi a Paper, paſted on a ſmall Board, at ſuch a Diſtance 
that the Species of the Sun may appear thereon 
about five or fix Inches over; then divide both his 
Periphery into three hundred and fixty Degrees, Cc. 
For the better obſerving the Inclination of theCuſps 
of each Phaſis. and its Diameter into Digits and 


Parts, by concentrick Circles for the meaſuring the 
| obſcured 


„„ 
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obſcured Parts. Croſs thoſe Circles at right Angles 
to which hang a Line and Plummer by which you 
may keep the vertical and horizonral-Circles in their 
due Situation. 

There is a certain Period of Eclipſes, called by 
Dr. Halley the Chaldean Ktrot, which, in Leap-Years is 
eighteen Years, eleven Days, ſeven Hours, forty 
three Minutes and fifteen Seconds; but in a com- 
mon Year is eighteen Years, ten Days, ſeven Hours, 
forty three Minutes fifteen Seconds. This Period 
may ſerve very well for common Uſe to examine 
1 by, but not to truſt to for the preciſe 

ime. 


* 


N Uſe, by Examples from Black- Monday, which was ' 


V. NA And from the ſame to 
I652 March 28: 22 | move backwards. 

18 10 7 f 
— mmmm—_ V. UD 
1670 April 8: 5 I652 Marth 28: 23 

18 11: 7 becauſe Leap-Year 18 162 
1688 April 19: 12 1634 March 18: 15 

18 10! 7 18 10: 7 
1706 April 29: 19 1616 March 8: 8 

18 11: 7 becauſe Let) Tear 18 1 
1724 May 11: 2 1598 Feb. 25: 1 

18 10: 7 

—— On which Day a- 

1742 May 21: 9 bout Noon hap- 
— 11: 7 becauſe Leap-Tear pened ſuch ano- 
— — — | ther dark Day; 
1760 Fune 14: 16 and therefore a- 


bout an Age ago was denominated Black-Saturday. 


Note. In all theſe Days paſt were great Eclipſes of 
the Sun, either viſible or inviſible. 
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I will cloſe this SECTION with a Recapitula: 
tion of the Difference berween an Eclipſe 


of the Moon, 
which 1s 

1. A true Obſcuration 
or Defect of the Moon. 

2. Tis from the Shade 
or Penumbra of the Earth 
interpos'd betwixt Moon 
and Sun. | 

3. It can only be ſeen 
by Night, or near it. 

4. It only happens in 
the true Oppoſition. 

5. It appears in all the 
nocturnal Hemiſphere, e- 
very where of the ſame 
Magnitude and Duration. 


6. It begins in the Ea. 


ſtern and ends in the e. 
ſtern Limb of the Moon. 

7. If the true Latitude 
of the Meon he North, 
then in the Middle of the 
Eclipſe the obſcure Part 
of the Moon rends to- 
wards the South, if the La- 


titude be Huth it tends to- | 


wards the North. 

$. Its greateſt Duration 
15 when the Moon 1s in 
Perigæs about four Hours. 


and Eclipſe of the Sun, 

| which is 
1.A true Obſcuration, not 
of theSun, but of theEarth. 

2. Tis from the Shade 
or Penumbra of the Moon 
interpoſed betwixt the 
Sun and Earth. 

3. Tis only ſeen by 
Day, or near it. 

4. It only happens in 
the viſible Conjunction. 

5. Ir doth not appear 
in the whole diurnal He- 
miſphere; but to ſome it 
is greater and longer, to 
ſome it appears leſs and 
ſhorter.to ſome it appears 
total or annular, toothers 
horn'd, or none at all. 

6. It begins in the #+- 
ſtem Margin of the Sun, 
and ends 4n the Eaſtern. 

7. If the viſible Lati- 
tude be North. the obſcu- 
red Part of the Sun 1n 
the Middle of the Eclipſe 
tends tothe North, if South 
towards the South. 


on is when the Sun is in 
Apog 0 and Moon 1nPerig eo, 
ahout three Hours in one 
Place and five Hours in 


different Places. 


9. It 


8. Its greateſt Durati- | 
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9. It happens oftner 
than the Solar Eclipſe in 
the ſame Place. 

10. In the ſame Year 
there cannot be above 3 
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| 9. It happens oftner 
than the Lunar in divers 
Places. | 

10. In one Year there 
cannot happen above ; 


Eclipſes of the Moon. [Solar Eclipfes. 

In half a Year's Time may happen two central 
Eclipſes of the Sun, or almoſt central, and then al 
that Year will be no Lunar Eclipſes. x 

In no Year will happen leſs than two or more 
than eight Eclipſes. The Toral Eclipſes of. the Sun 
are more than the Total Eclipſes of the Moon. 


S D ee ee e. e. S e. S e 


SECTION. V. 


A new and ready Way to calculate the Moti- 
ons of the Planets, for any Time paſt or 


For the Sun. Add 1 Minute $56 Seconds to his 
Place 4 Years before the given Time, and the Sum 
is his exact Place for the given Time; ſo you may 
rife to any Year to come, by this proportionable 
Addition; and likewiſe look back to any Number 
of Years; for the Time paſt. by deducting one Mi- 
nute 56 Seconds for every fourth Vear. 

For the Moon. Look in an Ephemeris for twelve 
Years before, and if you would know the Place 
of the Moon for the 1/} of Fanuary. ſee the Place of 
the Moon the 27th of February 12 Years before. and 
add four Signs 1 Degree 5 Minutes to the Moon's 
Place that 27th of February. and the Total is the 
Place of the Moon on the iſt of Fanuzyy, defired, ſo 
ſhall you be ſure to have the Moon's Place within a 
few Minutes (when it differs moſt from the Calcula- 
tion by the Tables) but for the moſt Part it will 
not differ at all; and thus proceed from Day to 


Day 


——_ * 
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Day out of the old Ephemeris, adding till 4 8. 
1 Degree 5 Minutes, and write it againſt the an- 
ſwering Days of the new Ephemeris ſucceſſively. 
For Saturn, 1 Fanuary 1669, I take an Ephemeris 
for 29 Years betore, viz 1649, then compute the 
Diſtance of Suurn from the sun on the laſt of Decem- 
ber 1n the Ephemeris for this Year 1668, and having 
done this, I run my Eye up and down in the E- 
phemeris 1640, in the Beginning of Fanuary, or elle 
in the End of December 1639, till I find S:turn at the 
ſame Diſtance from the sun that he is the laſt of 
December 1668; then I confider his daily Motion 
from that Day to the next, and the ſame I allow 
him from the laſt of December to the firſt of F.nuary 
1668, and ſo from Day to Day, allowing him more 
or leſs for his daily Motion, according as I find 
the Motion of Sxzrn either increaſed or diminiſhed 
in the old Ephemeris at the ſame Diſtance from 


the Sun. | 


For Fupiter. Take an Ephemeris for 12 Years be— 
fore, or 83 Years before, and do as for Saturn, con- 


 fidering the daily Motion of Jupiter in the old E- 


phemeris, at the ſame Diſtance he is that Day that 
you defire to know his Place for. 


For Mars. Take an Ephemeris for 79 Years and do 
in like manner. 1 
Tor Venus. Take an Ephemeris for 8 Years and do ſo. 
g > Mercury: Take an Ephemeris for 13 Years and 
do fo. 
Onme bonum melius quo communins. 

Queſtionleſs, much more may be done, to which 

1 the Ingenious will be prompted on by this 
y. 
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SECTION VI. 


A rible of all the vißble Eclivſes of Sun and Moon, from 
the Tear 1739 1 1760, under th: Meridian of * 
85 ear 


Dec. 
Oct. 
Apr. 
Aug. 
Feb. 


Fuly 
I 22 
Dec. 
17 5 une 
Dec. 


May 


17531 Abr. 
Oct. 
I'755|Mar. 
17 5 an. 
Fuly 
1758 Fan. 
175 Fan. 
1760 May 
| Fune 


ov. 


Fuly 


Nov. 
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A Table of the Planets Diftances, Eccentri- 
cities, Revolutions, &c. 
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If one Direction, Station and Retrogradation of 
a Planet be compared with another Direction, Sta- 
tion and Retrogradation, — will be found une- 

qual to each other, not on iy with reſpect to the 
Arches in the Ecliptic, bur alfo with reſpect to their 
Time, and this Inequality is greater in Mars than in 
Fupiter and Saturn; then chufing a Mean betwixt F 
ſaid Inequality, 


d 
The direct Pro . 2 ty” 


greſſions of ({ 244 284 705 542. 93 Days 
Stationary. $4 47 2 $: + 7 Days, 
9 136 119 75 42 22 Days. 
is Stati- Cbetwixt Q and & Aſpects with op, 
onary< in A Alpett with © - 
when betwixt F and 3 diſtant of © 
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| Of Time, and the Diviſion there. | 


Year is ſometimes taken for the Time of the 
. Revolution of a Planet through the Zodiac, 

in which a Month is ſometimes called a Year. 
Another different Year is the entire Revolution 
(app parently) of the fix'd Stars. through the Zodiac, 
ich they call the Annas Aufn. But a Year is pro- 
perly that Time which the 5 n takes to run thro? 
the Zodiac in, and is of two ſorts, the one Aſtro- 
nomical, the other Civil: The Aſtronomical i is two- 
fold, according to the two different Bounds of the 
Sun's 
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Sun's Revolution; namely, 4 and Tropiceh the 
Hdereal Year is the Space of Time that the Sun hay. 
ing departed. from a fix'd Star returns to the ſame 
in; and it is 365 Days, 
nearly, The Tropical Year. is that wherein. the Sun 
departing from one of the-Cardinal Points, the e- 

uinoctial or Solſtitial returns to it again. and is 
omewhat leſs than the Syderea!, becauſe the Cardinal 
Points of the Ecliptic themſelves go backwards, 
and as it were meeting the Sun. This Tropical Year 
is 365 Days, 5 Hours 49 Minutes 20 Seconds near 
Iz. and wants about 20 Minutes of the Hdereal. 

The Civil, Year-is the Space of Time that the 
Motion of the Sun or Moon, or both point at, 
received by. the ſettled Cuſtom of any Nation or 
Country. There are three Forms of the Civil Year, 
viz. Either purely Lunar, or purely Solar, or Lunar- 
Solar, which is made up of both. The Lunar Year 
confiſts of twelve Lunations, or Smodica! Months, 
that are finiſhed. in 354 Days, then begins again, 
this Year wanting near 11 Days of the Tropica/ Year, 
would wander through all the Seaſons of the Year 
in about 33 
the Turks, 4 E " 3 *S >. # 

There are three ſorts of Sar Years, or fuch as 
are fitted to the Motion of the Sun alone, and the 
Viciſſitudes of the Seaſbn depending thereon; the 
1 Fulian and Gregerianz the Egyptian Year con- 
fiſts of 365 Days, which they divide in 12 Months, 
of * Days each, and 5 Days to be added at the 
End; this Year wanting near 6 Hours of the Solar- 
Tropical Year. in 4 Years it gets near a whole Day 

fore it. and in 1460 Years its Beginning wanders 
through all the Seaſons of the Year. 

Fulins Cæſar finding this Year to want 6 Hours, he 
added the Day made of them in every 4 Years be 
tween the 23d and 24th of February. This Fulia 
Year conſiſting of 365 Days, and every 4th Year of 
366 Days, is beſt fitted for Aftronomical n 
. | ecau 


P\ "i i 


6,Hours, and 9 Minutes 


ears: This fort of Lear is uſed among 
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hecauſe it is « Mean between the Natural or Tropi- 
cal Year of 365 Days, 5 Hours, and 49 Minutes; 
and the Syderea Year of 365 Days, 6 Hours, and 9 
Minutes. This Year was held common among all 
polite Nations, from Auguitzs (who reſtored it when 
almoſt loſt) unto the Year 1582, when the Fulian 
Kalendar was reformed by GREGORY XIII; but it 
is ſtill in uſe by us in Britzin and Ireland, &c. Yet 
it muſt be confefs'd, the Quantity of our Fulian 
Year is too big, on which Account the Beginning 
of the Year creeps forward in regard of the Seaſons, 
or (which is all one) the Equinoxes and Solſtices 
creep. backwards, in regard of the Days of the 
Year. And fince this Regreſs is about 10 Minutes, 
29 Seconds, in about 133 Years it will be a Day; 
and conſequently from the Year of Grifh 325, 
wherein the Council of Nice was held, to the Year 
1582, wherein the Pope reformed the Kalendar, 
namely, 1260 Years, this Regreſs was 10 Days. 
Hence it comes to paſs, that whereas the Vernal- 
Equinox happened about the 21 Day of March in 
the Time of the Nicene Council, in the Year 1582. it 
crept to the 11th, and this Year 1730. It's on the 
oth Day, differing from the Ecclefiaſtical Vernal-E- 
quinox (which is the 21ſt of March) 12 Days, which 
Variation is cauſed by our Fulian Year exceeding our 
Har Year by 11 Minutes, near. 


9£22C:2020C:I000::000::9C20C:ICpC:9en>9r 
SECTION V 
On Eafter. 
BSERVING of late, a vaſt Difference 
between our Eccleſiaſtical Canons thereupon, 


and the applying rhe celeſtial Full Moons and Egui- 
noxes, I ſhall take this Opportunity to impart my 


Thoughts thereupon, to ſatisfy the Curious _— 
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The Nicene Council, Anno 325, decreed Eafter-Day 
to be that Sunday which falls next after the firſt Full 
Moon, that happens after the Vernal- Equinox, which 
we pretend to follow and explain in our Rubrich, 
where we deſign Eaſter- Day to be always the firſt Sunday 
after ihe firſt Full- Moon, which happens next after the one 
and twenneth Day of March; and if the Full-Moon happen 
upon Sunday, Eaſter-Day is the Sunday after, Which laſt 
needs Amendment, for inſtead of the Sunday after, I 
ſuppoſe it ſhould. be that very Sunday, according to 
both the Tables in the Common- Prayer; and the reſt 
of it alſo needs further Illuſtration from the fol- 
lowing Remarks. 
iſt, That the Ecclefiaſtical Vernal Equinox is ſtill 
fix d to the 216 of March, tho the true. is now about 
the 9th or toth, which Variation is cauſed by our 
Fulian Year exceeding our Solar by 11 Minutes near. 
zd, That the Paſchal Full Moon happens ſtill on 
the 24th from the Paſchal new, i. e. but 13 Days 
compleat. | 
3d, That the Words next after the 21ſt, include 
that Day as certainly here. as in à few Lines after 


Alſcenfion Day is ſaid to be 45 Dazs aſter Eaſter, includes Ea- 


Day. 

440, That the Paſchal Full Moons which we obſerve 

are near 5 Days later than thoſe of ' the Heavens, 
becauſe they have loſt an Hour and a half every 
nineteen Years, fince that general Council. 
. - 5th. The Paſchal New. Moon is bounded with March 
the 8th and April the 5:h, the Paſcha! Full Moon with 
March the 21ft and April the 18th; and Eaſter Day 
with March 22d and April 25th, on which Limits, tho 
they may happen. yet never can exceed them. 

sth. Till the Kalendar be reformed, we are not to 
regard the Celeſtial Equinoxes, Lunations, or Full Moon, 
as they happen in the Heavens now. a-days. But 
the reputed Eccleſiaſtical Fquinoxes, Lunations and Full 
Moons. as they indeed happened in the Time of the 
Nicene Council, about 14 Centuries ago, which we ob- 


tain 
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tain by the Directions of the old Primes, in the Ec- 


clefiaſtical Kulendar, which here follow. 


T he Uſe, having the Prime and Dominical- 
Letter, to find Eater. 


| N the firſt Column quickly ſee, 

Look out the Prime, where e er it be, 
The third Sunday after, Eaſter-Day ſhall be. 
And if the Prime on Sunday be. | 
Reckon that for one of the Three. 


do 2 Il 1 . 
| ?1S J. 8 8 Example Iſt, Su ppoſe the Prime 8, 
LE | Dominical-Letter C. The Prime is a» 
141 %j l gainſt April the 5th, the firſt Sunday 
{| 9 E [11] 2|5|after is the 1:th Day, the ſecond 
{ [19 F EI Sunday is the 18th Day, the third 
13111 G 19] H $unday is the 25th. for Eaſter Day. 
?J12zjAl | | 5|'] Example 2d, Suppoſe the Prime 16, 
3] BI [15 4 Dominical Letter D. 
'9914C] | 5] 7] ' The Prime ſtands againſt Merch 
15 D che sth on Sun lay, the ſecond Sunday 
1:6 E [t3] Al is Merch 15th. the third Sunday is 
71'7] FI | 2119] P] -he 224d of March for Eaſter-Day. 
1818 111C] pur if any ignorant of the Ec- 
II A fot Dicl-faſtical Fill Moons. ſhall apply 
Ia B 13 in their Room the celeſtial Luna- 
{ 421 8 8114] tions and Equinoxes, they will 
[21:21D| | 7115] G| ind the Difference ſomerimes not 
23} E | [14 only of Days but Weeks: nay, a 
24] F [5117] Bl whole Month: As in 1729, 1723, 
| 42516, | 4[181/C1 1747, 1750. 1974. 1777. (When 
26] A 19D Faſter falls high, and the pact ve- 
zB [:2122{ Ef ry little or very large) and if no 
| ; Cl | 1121, Reformation be, the Error will be 
24D Tk 6 Weeks, Anno 2437, and after 
193% | | 91-3; 8] 2698 Fafter will never happen ac- 
331 F 14% cording to the Decree of the Ni. 
LLL lee Co ncil. 
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To conclude, I ſhall humbly propoſe to the Con- 
fideration of my learned and judicious Superiors, 4 
brief eaſy Way to reconcile the Kalendar to the 
Heavenly Motions, as they were at the Beginning of 
our Chriſtian Ara, without Confuſion in the 
Dates of our Civil Contracts. &c. 
For the Term of fifry-two Years to come, omit 
all the Biſſextites, which will be thirteen Days: This 
alone would gradually and inſenfibly, without the 
Jeaſt Inconvenience, . bring us two Days before the 
Gregorian Account, and be agreeable to the Sun's Mo- 
tion at our Saviour's Birth, and cauſe the Feſtivals 
to be kept according to Primitive Obſervation, af. 
ter which fifty · two Years, obſerve the Leap-Years as 
uſual, till even Centuries as 1800 and 1900, count 
common Years; but 2000 make a Leap-Year. and e- 
very fourth Century enſuing, which will prevent 
the Variation of one whole Day in 10000 Years. 


SECTION IX. 


Of the Equation of Time; and to regulate 
4 ; Clocks and Watches, 


' OW beneficial and neceſſary Pendulum Clocks 

and Watches are in the Affairs of Human 

Life, tis needleſs to relate: But ſomerhing reſpect 

ing their right Uſe and Mathematical Underſtanding 
of them, may be acceptable to ſeveral. | 

The Clocks I here mean, are ſuch as are made by 

a skilful Workman; for a Piece ill made, may vary 


from the equal Time a Quarter of an Hour in 34 
| Month. 
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Month. Whereas a Piece made by a judicious Hand 
will not err a Minute in the ſame Time, if truly 
adjuſted. As to the Exactneſs of theſe long and 
weighty Pendulums, we are by many curious Ex- 
periments ſufficiently ſatisfied, that they are the moſt 
ſteady of all Artificial Motions, yet it will not point 
out by the Index, continually the ſame Time given 
by the Sun on an exact Dyal, but in 2 few Days 
we may be ſenſible of the Gain or Loſs betwixt 
the Dyal and Pendulum Clock; now this Diſagree- 
ment is not occaſion'd by any Defect of the Clock, 
hut proceeds from a two-fold Inequality in the 
Heavenly Motions; to wit, the Eccentricity of the 
Orbit of the Earth, and the oblique Poſition of the 
Equator to the Ecliptick. | 
As to the firſt; we may obſerve, that if the year- 
ly Orbit were indeed circular, and had the Sun in 
the Center; ſo that the Diſtance of the Sun from the 
Farth ſhould be always the ſame, no Cauſe of this 
Inequality would be found in the Figure of the 
Farth's Orbit: But in the Elliptical Orbit, where 
the Quantity of the diurnal Motion is unequal, and. 
diverſe in ſome Days from what it is in others, the 
Thing muſt be neceſſarily otherwiſe z unequal Por- 
tions being continually added to the diurnal Revo- 
lation. As for Inftance; in the Aphelia, the Earth 
by its flower Motion doth daily change its Angular 
Poſition to the Sun leſs than it doth in the Pertbelis, 
and conſequently the Angle is leſs, which it doth 
then finiſh over and above its entire Revolution, 
to be added to that Revolution, that ſo the Solar 
Day may be completed ; for the diurnal Motion, 
which as to the ſuperior Focus of the Ellipſis, is 
always nearly equal, is confiderably unequal, with 
reſpe& to the Sun near the inferior Focus; and thus 
an Inequality muſt needs be introduced into the 
Natural Days. 
| The other Cauſe of the beforemention'd Inequa- 
lity, is the oblique Poſition of the Equator to the 
N 2 Eclip tic. 
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Ecliptic. . If the Axis of the Earth were always mo- 
ved Parallel to the Axis of the Ecliptic, and conſe— 
quently the Plane of the Equator had coincided 
with that of the Ecliptic. there would be nothing 
in the Earth's Poſition, with reſpect to the Ecliptic, 
that might cauſe this Inequality. But when the Di- 
urnal and Annual Motions are performed on very 
different Axes, then an Inequality of Days muſt 
neceſſarily take Place. For in this, the Sun's Lon- 


gitude along the Ecliptic, and the diurnal Motion 


along the Equator, which we call the Sun's Right 
Aſcenfion, are both taken into the Account; and 
unleſs every Arch of the Ecliptic anſwered to eve- 
ry equal Arch of the Equator, ſo that there were 
no Difference betwixt the Longitude of the Sun 
and his Right Aſcenfion, which Thing cannot be; 
there muſt moſt certainly an Inequality of Days a- 
riſe from thence, E. G. Let the Longitude of the 
Suri be five Degrees, his right Aſcenfion then muſt 
not by Trigonometry, exceed four Degrees, thirty- 
five Minutes, and a Quarter, which wants twenty- 
four Minutes and three Quarters to he equal with 
the Sun's Longitude: This Defe& of rwenty-four 
Minutes, forty-five Seconds turned into Time; comes 
to one Minute and forty Seconds fere which Space, 
tho' in it ſelf may ſeem ſmall, yet when it is ang- 
mented for many Days ſucceſſively. by an almoſt 
equal Increaſe, will introduce in a while an Tne- 
quality too great to be neglected. 

Both the Quantity and Place of theſe two Cauſes 
of the Inequality here mentioned. are very different 
in this our Age, and require to be diſtinctly calcu- 
lated. Now the former of theſe Cauſes, to wit, 
the Ecceritricity of the Orbit, which differs wholly 
from the latter, remits us to the Aphelis and Peribelis 
for an Equation of Time. which anſwers to the 
Quantity of that Fccentricitv, and is once @ Year 
ro be added to the apparent Time, and once to be 


ſubſtracted from it. But the latter of theſe _—_ 
2 . Wu! 
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which is plainly different from the former, makes 
an Equation of Time equal to the Difference be- 
twixt the Sun's Longitude in the Ecliptick, and 
his right Aſcenſion in the Equator; and which be- 
ing to be reckoned from the Equinoxes to the Sol- 
ſtices, and from the Solſtices to the Equinoxes, is 
twice a Year addititious, and twice ablatitious, 
and is almoſt one and an half of the Eccentrick E- 
quation. | 
The whole Equation therefore of Solar Days is 
not to be gained from either of theſe Cauſes ſingle 
or alone, but from the Combination of both, * 
where both the Equations are addititious, or both 
ablatitious, the abſolute Equation of Time ariſeth 
from the Sim of them, which is to be added to or 
taken from rhe true Time, according to the Tenor 
af Name of both the Equations; and where one 
is addititious (or to be added) and the other abla- 
titious (or to he taken from} thence for the obtain- 
ing the mean or even Time. the Difference of them 
is to be added to or taken away from the true Time, 
according to the different Time of the Year and 
Title of the greater. n 
From this we may plainly obſerve, that there is 
a Neceſſity of this Equation of natural Days, ſee- 
ing it is founded on true Aſtronomical Principles, 
and proved by corre& Obſervations. I ſhall in the 
next Place apply it to Practice in regulating curi- 
ous Clocks. Firſt, we muſt obferve that a Pendu» 
lum Clock goes equal, that is, one twenty-four 
Hours at any Time of the Year, is as long as ano- 
ther twenty-four Hours at any other Time of the 
Vear; and this is perpetual and conſtant. and there- 


fore ought to differ from the apparent Time ſhewn 


by a sun Dial or other Inftrument, as much as 15 
the Equation of Time in Exceſs or Defect. Thus, 
you may ſee by the Table, that there are only four 
Days in the Year on which the Equation of Days 


ceaſes, that is, the apparent and mean Time are 
—_ 1 . then 
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then the ſame, viz. April 4th, Fune the 6th, Auguſt 
the zIſt, and December the 13th. If on any of theſe 
we ſet a well regulated Pendulum Clock to the ap- 
parent Time ſhewn by the Sun, on any Day after- 
wards, it ought to differ from the Sun ſo much as 
is the Equation of Time by the Table, if the Equa- 
tion is to be ſu bſtracted, the Pendulum ought to be 
ſo much flower than the Sun, and if the Equation 
is to be added, the Pendulum ought to be io much 
faſter than the Sun. | 
Thus, if at any Time you defire to adjuſt your 
Clock, and bring it to meaſure the equal Day, you 
muſt either add or ſubſtra@ the Equation of that 
Day to the apparent Time given by the Sun, and 
ſet the Clock to it. For Example, the Year 1720, 
Fan. 1ſt, at Noon (the apparent Time, or true Noon bab 
found by a Dyal, or true Meridian Line) in the Table of 
Equation, I find eight Minutes, forty-ſeven Seconds, 
with Title Add, wherefore I ſet my Clock eight Min. 
forty-ſeven Seconds paſt Twelve; and oblerve the 
third Day if it be nine Minutes, thirty-two Seconds 
faſter, then the Clock goes well; bur if it goes too 
faſt, ſcrew down the Bob, till it gain. as in the Ta- 
ble (at that Time of the Year) and if it go too flow 
ſcrew up the Bob, till it agree in going with the 
Table. Therefore your Clock muſt always go ſo 
much faſter or flower, as the Equation in the Ta- 
ble, agreeing with the Time of the Year. 


Thoſe Pendulum Clccks by Experience is found, 


Whoſe Swing in a Minute makes fixty Rebounds, 


(As by Tryal you'll find) if you meaſure their Lengths, 

Will contain juſt thirty-nine Inches. two Tenths; 

If fo. then how long muſt that Pendulum be 

Thar ſhall make the ſame Number of Swings to agree 

With the Number of Inches its Length doth contain, 
In the Space of a Minute, I'd know very fain. 


Anſwer. 
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Anſwer. According to Ricciolus Reciprocal Pendu- 
lums are to each others Length as the Squares of 
their Vibrations in the ſame Time. Therefore In- 
ches 52.06 303 991625108271 Which is the Cu be Root 
of the broduct of 39.2 multiplied by the Square of 
60. is the true łength of a Pendulum, the Nun ber 
of whole Vibrations (in one Minute of Time) and 
Inches ſhall be equal to each other. 

Divide 141120 the Product aforeſaid, by any given 
Length. the Quotient is the Square of the Number 
of Vibrations ſoughr. Or, | 
Divide 141120 atoreſaid by the Square of the 
Number of Vibrations given, the Quotient will. be 
the Length of the Pendulum ſought, thereunto be- 


+ longing for one Minute. 


. Moreover. the Length of a Pendulum vibrating 
Seconds at Paris is three Feet eight Lines and an 
half; let it be required to find the Length of a 
Pendulum vibrating Seconds ar the Equator. 
Becauſe the Gravity at the Poles is to the Gra- 
vity at the Equator as 692 to 689, therefore the De- 
creaſe of Gravity at the Equator is parts of the 
whole Gravity; but the Decreaſe of Gravity at the 
Fquator is to its Increaſe in any other Latitude, as 
the Square of Radius is ro the Square of the Sine of 
the Latitude: as Ioceoco Square of Radius to 565248, 
Square of the Sine of the Latitude 48 Degrees 45 Mi- 
nutes Latitude of Pars, ſo is 3 the Number which 
repreſents the Decreaſe of Gravity at the Equator to 
1.695 the Number which reprelents its Increaſe at 
Paris, which added to 689, the Gravity at the Equa- 
tor makes 690 695 the Gravity at Park. 
Then as 690.695 Gravity at Paris, 
To 689 Gravity at the Equator, 
So is 36.708 Length of a Pendulum at Pars, 
To 36.616 Length of a Pendulum at the 
Equator. 
The Difference 53%; Parts of an Inch agreeing 
pretty near to the Obſervation of Monſieur Richer, 
who 
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- who at the Iſland of caen, whoſe Latitude is five De- 
rees, found that a Pendulum there was & of an 
ch ſhorter than at Paris. = 
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SEGTION XK. 


To diſcover a Ship's Diftance at Sea, and to 
know when you have croſs'd the Line or the 


Poles, were it poſſible. 


N failing near Land, if you ſpy two Lands, whoſe 
Diſtance you know, and they bear off you one 
Point diſtant aſunder, when you are athwart them 
you are five Times their Diſtance from Shore, if they 
bear two Points, then are you 2 times and an 2 
their Diſtance, if 3 Points, then 1 and 5, if 4 Points, 
then the ſame Diſtance, if 5 Points, but 2 of that 
Diſtance, if 6 Points, then but + their Diſtance. 


To know when you have croſt d the Equator. 


Obſerve if you can fee Charler's Wain and the Guards, 
or Circumpolar Stars, then is the North Pole eleva- 
ted; or if you look towards the Equator, you ſhall 
ſee the Stars aſcend from the Left towards tht Right, 
if in North Latitade; but from the Right towards 
the Left, if you be in $uth Latitude. 


To know whether you are going to or from the Poles. 
Seeing from the North Pole all Places bear South, 


and near the Pole the Compaſs is of little Uſe; 
then get a good Clock, mark d with 24 Hours, and 
an 
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an Index which ſhall every Noon return to 24 
then when under the Pole, look and ſee if the 
Index point at 24, then that Point where the Sun 
is. is directly back again from the Pole, | 
It 12. then towards the San is right forwards. 
If 6, then towards the Sun is Earth due Vit. 
IF 18. then towards the Sun is Earth due Eaſt. 
Wherefore. to go ditectly homeward. becauſe J 
came out North and muſt return $urb, I lay the Fly 
of the Compals ſteady before me, and the South Point 
right with the Ship's Head or Stem, then if the 
Clock point 24 Hours, then I ſteer the Ship direct- 
ly upon the Sun. ad x5 
3 South Weſt. 
-4 6 x Weſt. 
Butifthef 9 Then he that doth North Weſt. 
Clock / 12 & ſteer, muſt keep the > Nath. | 


point \ 15 san North Eaſt. 
18 aft. | 
21 -/ South Eaſt. 


But if you would go directly forward, then lay 
the North Point righic with the Ship's Head; and when 
the Clock doth point 12, ſteer right upon the Sun. 


As an Erritocvs to this Mathematical M- 
ſcellany, I ſhall ſubjoyn ſome few Paradoxi= 
cal Queſtions, which whoever ſhall ſend 
the true Solution of before 1731, to the 
Book/eller at the Globe in Meath- ſtreet, he 
ſhall have his Chance, by Lot, to win 4 
Dozen of theſe Trafts, next New-Year's=- 
Day, to oblige his Friends with. 


NUMBER 
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NUMBER L. 


" UR Porridge-Pot is fick (I wot) 
But what's the Matter with it 
J cannot tell, nor yet reveal, 
If that the Deel's not in it. 
2. With Noiſes great it doth affright, 
When firſt it's filld with Water, 
And hung over Fire, with black Attire, 
But what can be the Matter ? 
3. The Reaſon then 1 wou'd know, when 
Tour Leiſure doth permit, 
Et not a Frolick, or elſe the Cholick ? 
And what a fad Thing is it ? 
4. Pray then be ſure to ſend the Cure, 
For if it ſhou'd be catching, 
mm And other Pots do take their Lots, 
What Miſchief will they hatch then ? 


5. One Humour good, 1 tell you ſhowd, 
Our Porridge-Pot has gotten; 
When boiling Diet it is quiet, 
And Pudding therein ſodden. 


NVU MB E R II. 


ASPIRE my Genius! Help my rhyming Muſe, 

In Themes 1 in my native Country chuſe : 
| Whilk others plow the Waves and tread the Strands- 
od Of diſtant Oceans, and of foreign Lands: | 
EF”. Toffill the Mouth of Fame with ſomewhat new, 
| (No matter tis how much of it be true.) 

From Alps or Mountains Stories ſtrange they bring, 

of deſart Caves or horrid Monſters. ſing. Tell 


- 4a. a & — «a + ah 


" Paradoxical Wagon. 


Tell how Yeſuvins' ſalph'rous Darts do fly 
Or eMitna's Smoke obſcute the Azure Sky; 
Or magnify the Hazards they have run, 
| Silas and Charybdir's pointed Rocks to ſhun. | 
Such Tales we take on Truſt, from thoſe who rove, 
Tho' none give Rules by which the Truth to prove. 
-But this by Numbers may explained be, 
. By thoſe who never did the Cavern ſee; 
In Derbyſhire, a Wonder of the Peat, 
fs Eldon-Hole, as Poets often ſpeak; * 
Whoſe Depth exactly, none could e er deſcry, SE 8 


- 


Tho* Atheiſt Hobbs his utmoſt Skill did try, 
Who wrote De Mirabilibus Pecci. 

And Burleſque Cotton does ſtrange Tales rehearſe, 
In Ruſtic Words, and Hadibraftic Verſe, 
How he this monſtrous Orifice did plumb, 
But could not -at the Bottom of it come, 
With ſixteen Hundred Yards of Rope let looſe; 
And tells a Story of a Woman's Gooſe : 
Fabulous the one, ſo may the other be, -* 
Erroneous too, without Philoſophy ; 
Extenſion of the Rope might him deceive, 
And ſmall Proportion which the Plumb wou'd have 
To ſuch a Length; and Part in Water drown'd, 
When in this vaſt Abyſs, within the Ground. 

But I the Depth have found, exactly true, 
By Gravity, a Method ſomething new. 
As heavy Bodies do accelerate, 
In Spaces known firſt to our NEWTON Great. 
Four pon&rous Stones into the Well let fall, 
In meaſur d Time, agreed in Numbers all; 
A Pendulum ſixty-one Inches long, 
By which the Time 1 meaſurd (was hot wrong) 
Vibrated freely, whilſt that each Stone fell 
Eight Times; by which the Depth I'd have you tell: 
Allowing tightly for th'Approach of Sound, 
That your own Works may not themſelves confound. 
ell NUMBER 


6 


n Paradoxical Queſtions. 
1 I" 8 
*NUMBE R III. K 


Since the Idea of Sound is conveyed to us by a Vibration com- 
municated from the Air to the Membrana Tympani : 1 defire to know 
how a Man, when twenty Inftruments are play'd upon at once, 
notwithſtanding the Multiplicity of Vibrations, ſhall be able to 
diſtinguiſh, plainly, one falſe Note from all the reſt. 


- NUMBER IV 
Alia, Lelia, Criſpis, 
Nec Vir, nec Mulier, nec Androgyna, 
Nec Puella, nec Juvenis, nec Anus, 
Nec Meretrix, nec Pudica, 
| Sed omnia: . 
Sublata neque Fame, nec Ferro, neque Veneno ;__ 


_ Sed omnibus: ; As FN 
Nec Cxzlo, nec Aquis, nec Tertis; 7k, an) 
Sed ubique jacet. 1* 997 * 

Lucius Agatho Priſcus, N CSO 


Nec Maritus nec Amator, nec Neceſſarius 
Neque Mcaerens, neque Gaudens, neque Flens, 
Hanc neque Molem, nec Pyramidem, nec Sepulchrum, 
| Sed omnia, 
Scit & neſcit quid poſuerit: 
Hoc eſt Sepulchrum, intus Cadaver non habens; 
7 Hoc eſt Cadayer, Sepulchrum extrà non habens, 
5 Sed Cadaver idem eſt, & Sepulchrum ſibi. 
| This is a fumons Inſcription in Senator Volta's Conntry-Honſe, near 
Boulogne in Italy. 
| ERRATA. 


AGE 3 dele Lines 4, 5, 6, 7, and p. 55 1. 20, inſtead of which 
is, read, which on the Equino&14l Days is. p. 104 1. 16, if 
56 ſtand in the Queſtion, its Anſwer will be 2:6:: 18: 54 


Trage 28.1.7, 9, 10. C Degrees *"\ Miles. 
* 4 3 ee e Ae ſince. 
54-1. 9. | | paſſeth f | paſſed 
— 1 12, will ö Was 
76.1. 11. > -For unexhauſted > Read J exhauſted 
82. J. 6. I Sqaare | Square. 
— |. 16. | 60000 36000, 
96. IL. laſt. | Pounds | Crowns. 
J Cs 1 
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